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10.0 SITE-SPECIFIC EVALUATIONS

10.1 SWMU 161, Vehicle Maintenance Shop, Naval Annex

SWMU 161 consists of a gravel parking lot, a vehicle maintenance and wash bay with grease pit,
and Building 2505 (Figure 10.1.1). Building 2505 was constructed in 1960; some minor
improvements were made in 1982 and 1989. The vehicle maintenance and wash bay and grease
pit were added in 1993. This area is equipped with a drainage system and collection sump pumped
to an 800- gallon oil-water separation unit. Waste oil from the separation process is stored in a
275 gallon AST. The Marine Corps has used the facility as a vehicle maintenance shop since the
Navy took possession of the building from the Air Force in 1981. It is probable that the Air Force

used the facility in a similar manner.

The gravel parking area adjacent to the south side of building is periodically occupied by heavy
equipment such as backhoes and trucks. The parking area is stained with oil in places. Waste oil
from the oil-water separation process was stored in fifteen 55-gallon drums on pallets during the

Phase I site assessment.

According to the SWMU 161 RFA report water from the oil-water separator is discharged into
the Naval Annex storm sewer. Based on a records review, it was determined that water from the
separator discharges to the sanitary sewer system. Before the wash bay roof was constructed, the
oil-water separator’s contents would have overflowed into the storm water drainage system during
heavy precipitation. The site’s CSI status is justified by evidence of past releases to the storm
water drainage system, the presence of the oil-water separator and associated sump and tank, the
use of solvents to clean automotive parts, along with the presence of stained gravel/soil in the

parking area.
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Materials of concern identified in the approved final RFI work plan for SWMU 161 were solvents,
metals, and petroleum products. Potential receptors are current and future site users involved in

invasive activities.

To fulfill CSI objectives and confirm the presence of any contamination from onsite activities, soil
and groundwater were sampled in accordance with the approved final RFI work plan and Section 3

of this report.

10.1.1 Soil Sampling and Analysis

Soil was sampled in one event at SWMU 161 from the locations shown on Figure 10.1.1. The
final RFI work plan proposed collection of eight soil samples from the upper-interval (0 to 1 foot)
and eight for the lower-interval (3 to 5 feet) for the SWMU 161 investigation area. All proposed
samples were collected. First-round samples were submitted for analysis at DQO Level III for
VOCs, SVOCs, metals, pesticides, PCBs, TPH, and cyanide. One duplicate was collected from
boring 161SB02's lower-interval and submitted for Appendix IX analyses at DQO Level IV.
Table 10.1.1 summarizes soil sampling for SWMU 161.

Table 10.1.1
SWMU 161
Soil Sampling Summary
Sampling Sampling Samples Sample
Round Date Collected Analyses Comments
1 : 11/20/96: Upper - 8(8) Standard Suite, TPI-I,‘
: : Lower - 8(8) Standard Suite, TPH
Duplicate - 1 Appendix-IX, TPH
Note:

)
Standard Suite
Appendix IX

Parentheses indicate number of samples proposed in the RFI Work Plan.
VOCs, SVOCs, metals, cyanide, pesticides and PCBs at DQO Level III.
Standard Suite, plus hex-chrome, dioxins, herbicides, and OP pesticides at DQO Level IV.
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10.1.2 Nature and Extent of Contamination in Soil

Organic compound analytical results for soil are summarized in Table 10.1.2. Inorganic analytical
results are summarized in Table 10.1.3. Table 10.1.4 summarizes all analytes detected in soil at
SWMU 161. Analyte concentrations which exceeded their screening concentrations (the
applicable residential soil RBC or SSL and, when available, the associated background
concentration) are listed in bold type. Appendix F is a complete analytical data report for all

samples collected in Zone K, including SWMU 161.

Table 10.1.2
SWMU 161
Organics Detected In Soil (ug/kg)
Sample Detection RBC (upper) Number of Samples
Parameter Interval Detection Range Mean SSL (lower) Exceeding RBCs or SSL

Volatile Organic Compounds
(16 Samples collected, 8upper-interval, 8 lower-interval, 1 lower-interval sample duplicated)

Acetone - Upper 0/8 ND ND 780,000 0.
- Lower 278 1.08.0 7.5 8,000+ 0
1,2 Dichloroethane Upper 0/8 ND ND 7,000 0
Lower 1/8 4.00 4.00 10 0
Semivolatile Organic Compounds
(16 samples collected, 8 upper-interval, 8 lower-interval, 1 lower-interval sample duplicated)
Di-n-butylphthalate . Upper o8 L ND ND 780,000 0
= e Lower 1/8 100 o 1600 2,300,000 0
Pesticides/PCBs
(16 samples collected, 8 upper-interval, 8 lower-interval, 1 lower-interval sample duplicated)
44 -DDE Upper 38 430 - 6.83 555 1,900 0
Lower 0/8: ND ND 27,000 0
4,4 -DDT Upper 2/8 10.80 - 13.50 12.15 1,900 0
Lower 0/8 ND ND 16,000 0
Total Petroleum Hydrocarbons - Diesel Range Organics (mg/kg)
(16 Samples collected, 8 upper-interval, 8 lower-interval, 1 lower-interval sample duplicated)
TPH-DRO : Upper 2/8 11.8 =314 1629 100"‘ L 1
Lower 2/8 o831 9.65 100* : 0
Dioxin (ng/kg)
(1 lower-interval duplicate sample)
TCDD TEQ Upper, 0/0 NA: NA 43 NA
: Lower 171 .4637 4637 1:600 0
Notes:
a = Charleston Naval Complex project screening level.
ug/kg = Micrograms per kilogram
ng/kg = Nanograms per kilogram
NA = Not applicable/not available/not analyzed
ND = Not detected/not determined
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Table 10.1.3
SWMU 161
Inorganics Detected In Soil (mg/kg)

Number of Samples
Exceeding: RBC &
Background (upper) or

Sample Detection Detection Background RBC (upper) SSL &
Parameter Intervalal Frequency Range Mean _ Concentration  SSL (lower) Background (lower)

Inorganics

16 Samples Collected; 8 Upper-interval, 8 Lower-interval, and One Lower-interval Duplicate

Aluminum Upper 88 5130 - 6630 5963 11,200 7800 0
Lower 818 2750 - 5470 4134 10,500 560,000 0
Arsenic Upper 8/8 069 - 19 1.0 3.00 0.43° 0
Lower 48 041 - 073 056 1.98 15 0
Barium Upper B8 55 - 168 100 e sm 0
Lower - 88 18 - 15 33 683 8 0
Beryllium Upper 6/8 003 - 007 005 0.17 16 0
Lower 1/8 0.03 0.03 0.12 32 0
Cadmium Upper 1/8 oo omn 0.13 .39 0
Lower 0/8 ND - ND ¥ .4 0
Calcium Upper 8/8 2490 - 67400 16,719 NA NL NA
Lower 8/8 64.8 - 22700 3,742 NA NL NA
Chromium = Uppér .. = 88 35 - 56 4.6 8.4 n 0
Lower #8031 . 47 38 876 19 0
Cobalt Upper 4/8 017 - L5 0.6 0.34 470 0
Lower 78 017 - 042 031 0.62 990 0
Copper Upper /8 027 - 15 0.9 386 %10 0
Lower 8 023 - 7088 041 034 5600 0
Iron Upper 8/8 2470 - 3250 2,864 7060 2300 0
Lower 8/8 421 - 1710 990 5130 NL 0
Lead" . Upper 88 26 - 195 8.6 96 400° 0
Lower g8 2 -10 3 643 400" 0
Magnesium Upper 8/8 11 - 1220 381 NA NL NA
Lower 8/8 235 - 519 124 NA NL NA
Manganese Upper ; 8/8 56584 18.5 26.4 160 . - 0
Lower 88 32 . 256 6.6 5.93 . 480 0
Mercury Upper 1/8 0.15 0.15 ** 2.3 0
Lower 0/8 ND ND * 1.0 0
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Table 10.1.3

SWMU 161
Inorganics Detected In Soil (mg/kg)

Number of Samples
Exceeding: RBC &
Background (upper) or

Sample Detection Detection Background  RBC (upper) SSL &
Parameter Intervalal __ Frequency Range Mean __ Concentration _SSL (lower) Background (lower)
Nickel Upper 8/8 13 - 36 22 470 160 0
' Lower 8/8 08t - 27 1.9 264 65 0
Potassium Upper 8/8 333 - 246 94 NA NL NA
Lower 8/8 172 - 100 42 NA NL NA
Selenium Upper A8 0.44 0.44 0.84 39 0
 Lower o8 ND NA 0.52 260 0
Silver Upper 1/8 0.25 0.25 0.44 39 0
Lower 0/8 ND ND 0.42 17 0
Sodium Upper 8/8. 182 - 85 304 NA . NL NA
Lower 818 127 - 3 2 NA NL NA
Vanadium Upper 8/8 6.6 - 84 7.6 15.8 55 0
Lower 8/8 22 - 76 4.4 12.2 3,000 0
Zinc Upper 148 5 5 14:8 2,300 0
Lower 018 ND ND » 6,200 0
Notes:
a = RBC for arsenic as a carcinogen.
b = RBC not available for lead. USEPA residential soil cleanup level used for comparison (OSWER Directive 9355.4-12).
** = Number of nondetects prevented determination of reference concentration.
NA = Not applicable/not available/not analyzed
ND = Not detected/not determined
NL = Not listed
mg/kg = Milligrams per kilogram
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background

Volatile Organic Compounds (:g/kg)

1,2-Dichloroethane 161SB004 ND 7,000 NA -4 10 NA

Acetone 161SB002 ND 780,000 NA 8 8,000 NA

161SB006 ND 7

Semivolatile Organic Compounds (.g/kg)

Di-n-butylphthalate 161SB005 _ND 780,000 NA 100 2,300,000 NA

Pesticides/PCBs (ug/kg)

4,4-DDE 161SB00S 43 1,900 NA © SND ‘27,000' NA

1615B006 6.83 ND oo
1615B008 5.51 S ND:i

4,4-DDT 161SB006 10.8 1,900 NA ND 16,000 NA

161SB008 13.5 ND

Dioxin Compounds (ng/kg)

TCDD TEQ 161$B002 NT 43 NA 0 1,600 NA
1234678-HpCDD 161SB002 NT 430 NA 4.97 110,000 NA
OCDD : 161SB002 NT -4.300 NA . 414 - 13,100,000 NA

TPH-DRO (mg/kg)

Diesel 161SB005 ND 100 NA 8.3 100 NA

161SB006 11.8 11
161SB007 =314 ND -
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Inorganics (mg/kg)
Aluminum (Al) 161SB001 6,220 7,800 11,200 2,800 560,000 S 10,500

1615B002 6,000 - 3,830

161SBO03 5;450 5,470

161SB004 6,630 4,850

161SB0O0S 5,970 2,750

161SB006 5,130 4.680

161SBO07 6,460 4,050

161SB0O0O8 5,840 4,940 :
Arsenic (As) 161SBO01 0.85 0.43 3 ~ND 15.0. 1.98

161SB002 0.69 0.6

161SB003 0.7 0.8

161SB004 1 ND

161SB005 0.94 =ND

161SB006 1.1 . ND

161SB007 1.1 0.41

161SB008 1.9 0.73.
Barium (Ba) 161SB001 10.5 550 25.6 1.8 820 6.83

161SB002 8 2.2

161SB003 5.5 2.6

161SB004 9.2 3.4

161SB005 13.7 1.8

161SB006 16.8 4.5

161SB007 7.2 2.5

161SB008 9.1 7.5
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface
Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Beryllium (Be) 161SB001 0.04 16 0.17 -~ ND 32 0.12
161SB004 0.06 : END
1618B005 0.07 ND
161SB006 0.03 ND
161SB007 0.04 ND
161SB008 0.07 0.03 :
Cadmium (Cd) 161SB008 0.11 39 0.13 ND 4 NA
Calcium (Ca) 161SB001 2,490 NL NA : 4.8 NL:-. NA
161SB002 7.770 2,030 :
161SB003 2,860 2,620
161SB004 9,390 772
161SB005 31,000 195
161SB006 2;990 384
161SB007 9,850 .614
161SB008 67,400 22,700
Chromium (Cr) 161SB001 4.7 23 8.4 3.7 19 8.76
161SB002 4 3.2
161SB003 43 3.7
161SB004 5 3.6
161SB005 4.5 3.1
161SB006 35 4.4
161SB007 4.8 4
161SB008 5.6 4.7
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Table 16.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Cobalt (Co) 161SB001 1.5 470 0.34 0.42 990 0.62

161SB002 ND 0.17

161SB003 ND 0.25

161SB004 0.18 0.4

161SB00S 0.17 ND

161SB006 ND 0.22

161SB007 ND 0.42

161SB008 0.51 0.28
Copper-(Cu) 161SB001 0.94 310 3.86 0.28 5600 : 0.34

: 161SB002 0.27 0.33

1615B003 ND =0:35

161SB004 05 023

161SB00S 0:92 - 0.56

161SB006 1.3 ‘ND

161SB007 - 0.68 0.27

161SB0O08 1.5 - 0.88
Iron (Fe) 161SB001 2,830 2,300 7060 467 NA 5130

161SB002 2,650 666

161SB003 2,470 739

161SB004 3,090 1,480

161SB005 2,890 421

161SB006 2,960 1,610

161SB007 3,250 828

161SB008 2,770 1,710
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Lead (Pb) 161SB001 5.8 400° 39.6 2.9 400° 6.43 g

161SB002 4.1 2 :

161SB003 2.6 2.3

161SB004 6.2 2.5

161SB005 14.1 23

161SB006 19:5 3

161SB007 4 235

161SB008 12.3 10
Magnesium (Mg) 161SB001 196 NL NA 23.5 NL NA

161SB002 219 62.5

161SB003 111 66.1

161SB004 309 89.3

161SB005 517 67.2

161SB006 171 95.9

161SB007 304 68.5

161SB008 1,220 519
Manganese (Mn) 161SB001 10:1 160 26.4 3.8 480 ; 5.93

161SB002 10.6 3.2

1615B003 5.6° 35

161SB004 14 3.8

16158005 29.5 33

1615B006 7.4 5.7

1615B007 12.2 3.3

161SB008 584 25.6
Mercury (Hg) 161SB003 0.15 2.3 NA ND 1 NA
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
Nickel (Ni) 161SB001 2.7 160 1.7 0.81 65 2.64

1615B002 1.7 1.4

161SB003 1.3 2.5

161SB004 2.2 2.7

161SB00S 2.6 0.89

161SB006 1.4 2.3

161SB007 2 2.2

161SB008 3.6 2.4
Potassium (K) 161SB001 95.8 NE = “NA 17.2 NL : NA

161SB002 60 23.4

161SB003 ©33.3 29.6

161SB0D4 73.9 49.6

161SB00S 124 “31.3

161SB006 43.4 39.7

161SB007 771 421

161SB00OS 246 100
Selenium (Se) 161SB006 0.44 39 0.84 ND 2.6 0.52
Silver (Ag) 161SB004 0.25 39 0.44 ND 17.0 0.42
Sodium (Na) 161SB001 27.5 NL NA 12.7 NL NA

161SB002 27.9 13.3

161SB003 25.5 25.2

161SB004 27.3 22.3

161SB005 29.4 15.1

161SB006 18.2 27.1

161SB007 29.1 20.6

161SB008 58.5 36
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Table 10.1.4
SWMU 161
Analytes Detected in Surface and Subsurface Soil

Soil-to-
Residential Groundwater
Surface RBC Surface Subsurface SSL Subsurface
Parameter Location Conc. (THQ=0.1) Background Conc, (DAF=10) Background
Vanadium (V) 1618B001 77 55 158 - 2.9 0 3,000 c 122
o 161SB002 7 2.9 i

161SB003 6.6 o 3.6

161SB004 84 6

161SB005 71 z S22

161SB006 7.5 S Te

161SB007 8 43

1618B008 7:1 6.1
Zinc (Zn) 161SB001 5 2300 14.8 ND 6,200 NA

Notes:
Bold concentrations exceed the RBCs, SSL, and the zone background
All background values for Zone K are based on twice the means of the grid sample concentrations.

DAF = Dilution attenuation factor
NA = Not applicable/not available
ND = Not detected/not determined
NT = Not taken

RBC = Risk-based concentration
SSL = Soil screening level

THQ = Target hazard quotient
uglkg = Micrograms per kilogram
mg/kg =  Milligrams per kilogram
ng/kg =  Nanograms per kilogram

10.1.14



Zone K RCRA Facility Investigation Report
Charleston Naval Complex

Section 10 — Site-Specific Evaluations
Revision No: 0

Volatile Organic Compounds in Soil
Two VOCs (acetone and 1,2-dichloroethane) were detected in soil samples collected at
SWMU 161. Neither one exceeded its RBC screening concentration. All VOC detections were

in lower-interval soil samples.

Semivolatile Organic Compounds in Soil

One SVOC (di-n-butylphthalate) was detected in a lower-interval soil sample collected at
SWMU 161. No SVOCs were detected in the upper-interval soil samples. The concentration of
di-n-butylphthalate was four orders of magnitude less than its RBC.

Pesticides/PCBs in Soil
Two pesticides (4,4'-DDE and 4,4'-DDT) were detected in upper- interval soil samples at
SWMU 161. No pesticides were detected in the lower-interval soil samples. All pesticide

concentrations were below their RBC screening concentrations.

No PCBs were detected in the SWMU 161 soil samples.

Other Organic Compounds in Soil

TPH-Diesel Range Organics (DROs) were detected in two of eight upper-interval and two of eight
lower-interval samples. One TPH-DRO concentraion, 314 mg/kg, which was collected from a
surface soil sample location (161SB007) exceeded the CNC screening level (100 mg/kg). TPH-
DRO concentrations below the screening level were detected in the upper-interval and lower-

interval samples at 161SB006 and the lower- interval sample at 161SB00S.

Dioxin was detected in the one duplicate sample. The TCDD TEQ for the dioxin detection was

several orders of magnitude below the RBC screening concentration.
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Inorganics in Soil
Several inorganic analytes were detected in SWMU 161 soil samples. Arsenic and iron exceeded
their RBCs. However, all arsenic and iron concentrations were below their respective surface and

subsurface soil background concentrations.

10.1.3 Groundwater Sampling and Analysis
The final RFI work plan proposed the installation of one shallow monitoring well for SWMU 161.
This well (NBCK161001) was installed adjacent to the oil-water separator in the northeastern

corner of the property (Figure 10.1.1).

This monitoring well was developed in December 1996, and the first round of groundwater
samples was collected from in January 1997 and analyzed for VOCs, SVOCs, metals, pesticides,
PCBs, and TPH at DQO Level III. A duplicate sample was also collected from NBCK161001 and
submitted for herbicide, dioxin, organophosphorus pesticide, and hexavalent chromium analyses,

in addition to the standard suite of analyses.

Second-round groundwater for SWMU 161 was also analyzed for VOCs, SVOCs, metals,
pesticides, PCBs, and TPH at DQO Level III. Second-round samples were collected by the
CEERD in April 1997. Third-round and fourth-round samples were collected in July and
October 1997, and analyzed for VOCs, SVOCs, metals, cyanide, pesticides, and PCBs. Duplicate
samples were also collected from NBCK 161001 during each of these rounds. Fifth-round samples
were collected for dioxins and TSS to confirm the dioxin detection in the first-round duplicate
sample. Filtered and unfiltered samples were analyzed to determine the potential effects of
suspended solids on groundwater dioxin results. Table 10.1.5 summarizes groundwater sampling

at SWMU 161.
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Table 10.1.5
SWMU 161
Groundwater Sampling Summary
Sampling
Sampling Round Date Wells Sampled Sample Analyses Comments
L 13097 161001* Standard Suite and TPH
2 4/18/97 161001° Standard Suite and TPH
3 7125097 161001°  Standard Suite
4 10/22/97 161001° Standard Suite

5 1999 161001 Dioxins, TSS _ Filtered and unfiltered
' o L : g : ~samples taken for dioxins

Notes:

a = Duplicate sample collected and analyzed for Appendix IX parameters and TPH.

b = Duplicate sample collected and analyzed for same parameters.

Standard suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs, at DQO Level III.

Appendix IX = Standard Suite plus hex-chrome, dioxins, herbicides, and OP Pesticides at DQO Level IV.

The monitoring well was installed at 16 feet bgs in the water table aquifer. The well was installed

as described in Section 3.3 of this report.

10.1.4 Nature and Extent of Contamination in Groundwater

Table 10.1.6 summarizes organic groundwater analytical results and Table 10.1.7 summarizes
groundwater inorganic analytical results for SWMU 161. Table 10.1.8 summarizes all analytes
detected in shallow groundwater at SWMU 161. Appendix F is a complete analytical data report
for all samples collected in Zone K, including those collected at SWMU 161.
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Table 10.1.6
SWMU 161
Organics Detected In Groundwater (pg/L)

Number of Samples

Sampling Detection Exceeding RBC or
Parameter Round Detection Range Mean Tap-water MCL
Dioxins
TCDD:TEQ First i 0.0069 NA 0.45/30 0
Second 7 20/ NA CONAG NA
Third NA NA - NA o NAE
Fourth - NA S NA o NA CeNACEE
Fifth:o: 00 0/1 : ND i NA Qo
Notes:
NA -  Not applicable/not available/not analyzed
pg/L -  Picograms per liter
Table 10.1.7
SWMU 161
Inorganics Detected In Groundwater (ug/L)
Number of
Samples
Tap-water Shallow Exceeding Lower
Detection Detection RBC/ Groundwater of RBC or MCL
Parameter  Sampling Round _ Frequency Range Mean MCL Background and background
Inorganics
(1 Shallow groundwater sample collected during each event)
Aluminum ~ First (Jan. 97) 11 540 540 3,700/50 471 1
Second: (April 97) 01 ND “ND 0
< Third (Quly-97) 1/1 381 381 0
“Fourth (Oct: 97) 11 674 674 1
Barium First (Dec. 95) 171 16.4 16.4 260/2,000 31.2 0
Second (April 97) 1/1 17.5 17.5 0
Third ((July 97) 1/1 14.15 14.15 0
Fourth (Oct. 97) 11 13.75 13.75 0
Calcium First (Dec. 95) ‘ 171 50,3001 50,300 : NL/NE NA NA
Secorid (April:97) 171 30;800 - - 30,800 “NA
Third ((July 97) i1 48,600 48;600 NA
Fourth{Oct.:97) 171 45,750 45,750 NA
Copper First (Dec. 95) 0/1 ND ND 150/1,000 2.81 0
Second (April 97) 0/1 ND ND 0
Third ((July 97) 1/1 1.7 1.7 0
Fourth (Oct. 97) 0/1 ND ND 0
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Table 10.1.7
SWMU 161
Inorganics Detected In Groundwater (ug/L)
Number of
Samples
Tap-water Shallow Exceeding Lower
Detection Detection RBC/ Groundwater of RBC or MCL
Parameter  Sampling Round __ Frequency Range Mean MCL Background and background
Inorganics
(1 Shallow Eoundwater samEle collected during each event)
Iron First (Dec.:95) AL 150 150 -15100/300 235 NA
Second (April 97 171 L2285 285 : NA
Third: ((July 97) 1. -38.45 3845 NA
Fourth {Oct:- 97) 111 - B8Y 88:1 NA
Lead First (Dec. 95) 0/1 ND ND NL/15 1.94 0
Second (April 97) 0/1 ND ND 0
Third ((July 97) 1/1 2.1 2.1 0
Fourth (Oct. 97) 071 ND ND 0
Magnesium First:{Dec. 95) 11 - 806 806 o NL/INL NA NA
‘Second (Aprit 97) sYA R 1,730 1730 500 e NA
Third ((July 97) -1 820.5 = 820.5 -NA
Fourth (Oct. 97) =17 685 685 NA
Manganese First (Dec. 95) mn 6.9 6.9 73/50 9.33 0
Second (April 97) 0/1 ND ND 0
Third ((July 97) 1/1 1.1 1.1 0
Fourth (Oct. 97) 0/1 ND ND 0
Potassium First (Dec. 95) 1/1 085 <985 NL/NL NA NA
Second (April:97) 0/1 Nb ND : NA
Third ((July 97). 11 447.5 447.5 NA
Fourth (Oct; 97):: 1/1 S650.5 650:5 NA
Silver First (Dec. 95) 171 1.6 1.6 18/100 NA NA
Second (April 97) 0/1 ND ND NA
Third ((July 97) 0/1 ND ND NA
Fourth (Oct. 97) 0/1 ND ND NA
Sodium First (Dec..95) 1 2,185 2,185 NL/NL NA NA
Second (Aprit 97) 0/1 ND ND NA
Third ((July 97) A 3,380 3,380 NA
Fourth (Oct. 97) “0/1 ND ND NA
Zinc First (Dec. 95) 0/1 ND ND 1,100/5,000 NA NA
Second (April 97) 0/1 ND ND NA
Third ((July 97) 1/1 26.75 26.75 NA
Fourth (Oct. 97) 0/1 ND ND NA
Notes:
NA =  Not applicable/not available/not analyzed
NL = Not Listed
ND = Not detected/not determined
pg/L =  Micrograms per liter
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Table 10.1.8
SWMU 161
Analytes Detected in Shallow Groundwater

1 2 3 4" Tap-water Shallow
Parameter Location Quarter Quarter Quarter Quarter RBC/MCL Background
Inorganics (.g/L) -
(1 Shallow groundwater sample collected during each event)

Alumimm 161001 55  ND B 6B 370050 an
Barium 161001 16.35 17.5 14.15 13.75 260/2,000 31.2
Calcium 161001 - 50300 30,800 48,600 45750 . NA ' NL/NL
Copper 161001 ND ND 1.7 ND 150/1,000 2.81
Iron - 161001 149.5 285 3845 - 88:1 ©1,100/300 235
Lead 161001 ND ND 2.1 ND NL/15 1.94
Magnesium 161601 : 806 1,730 820.5 685 NA NL/NL
Manganese 161001 6.85 ND 1.1 ND 73/50 9.33
Potassium 161001 9845 ND 4475 650.5 . NLINL . NA
Silver 161001 1.55 ND ND ND 18/100 NA
Sodium : 161001 2,185 ND 3,380 ‘ND NL/NL NA
Zinc 161001 ND ND 26.75 ND 1,100/5,000 NA
Dioxins (pg/L) _
oCDD , 161001 69 ND ND ND 450/NL NA

Notes:

ug/L = Micrograms per liter

pg/L =  Picograms per liter

NA = Not applicable/not available/not analyzed
ND = Not detected/not determined

NL = Not listed

Volatile Organic Compounds in Groundwater

No VOCs were detected in groundwater samples collected at SWMU 161.

Semivolatile Organic Compounds in Groundwater

No SVOCs were detected in groundwater samples collected at SWMU 161.
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Pesticides/PCBs in Groundwater

No pesticides or PCBs were detected in the groundwater sample collected at SWMU 161.

Other Organic Compounds in Groundwater

No herbicides, organophosphorus pesticides, or TPH concentrations were detected in the
groundwater samples collected at SWMU 161. One dioxin congener(OCDD) was detected in the
first-round groundwater sample at a concentration of 6.9 pg/L. The TEQ calculated for this

location was 0.0069 pg/L

Inorganics in Groundwater

Several inorganics were detected in each of the four rounds of SWMU 161 groundwater samples.
Only aluminum exceeded its SMCL and background concentrations. Aluminum concentrations
ranged from 381 to 673 ng/L.. However, all inorganic detections were below the applicable RBCs

during all groundwater sampling rounds.

10.1.5 Fate and Transport Assessment for SWMU 161

Environmental media sampled as part of the SWMU 161 RFI are surface soil, subsurface soil, and
shallow groundwater. Potential constituent migration pathways investigated for SWMU 161 are
soil-to-groundwater, groundwater-to-surface-water, and emission of volatiles from surface

soil-to-air.

10.1.5.1 SWMU 161 Soil to Groundwater Cross-Media Transport

Tables 10.1.9 and 10.1.10 compare maximum detected organic and inorganic constituent
concentrations in surface soil and subsurface soil samples to risk-based soil screening levels
considered protective of groundwater. To provide a conservative screen, generic soil screening
levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 10:1, with no

attenuation of constituents in soil (DAF=10).
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Table 10.1.9

Organic Compounds Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to Soil to Groundwater SSLs, Tap Water RBCs, and Soil to Air SSLs

Charleston Naval Complex, Zone K, Naval Annex: SWMU 161

Charleston, South Carolina

Maximum Concentration Screening Concentration * Ground-
Soil to Soil to Water  Volatil-
Surface Subsurfac  Shallow GW Tap Water  Air Soil Water|Leaching Migration ization
Parameter Soil Soil GW SSL RBC SSL | Units Units | Potential Concern Potential
Volatile Organic Compounds
Acetone ND 8 ND 8000 3700 1E+08| vekc ueL NO NO NO
1,2-Dichloroethane (EDC) ¢ ND 4 ND 10 0.12 400{ uGKG  UGL NO NO NO
Semivolatile Organic Compounds
IDi-n-butylphthalate ND 100 ND| 2300000 3700 2300000 uakG uGL NO NO NO
Pesticides/PCB Compounds
4.4-DDE ¢ 6.83 ND ND 27000 02 NA| vaxG uaL NO NO NO
4,4-DDT c 13.5 ND ND 16000 02 1.0EH09|uexGc ueL NO NO NO
Dioxin Compounds
2378-TCDD Equivalents (TEQs) NA 0.464| 0.0069 1600 a 045 NA|NGKG  PGL NO NO NO
1234678-HpCDD ¢ NA 497 ND| 110000 a 45 NA|[NGKG  PoL NO NO NO
OCDD c NA 414 6.9] 1100000 a 450 NA| NGKG  PGL NO NO NO
TPH - Diesel Range Organics
Diesel 314000 11000 ND NA NA NA|uGkG uUGL NO NO NO

Notes:

Sources of screening concentrations appear in Table 5.6
Explanations of fate and transport screening procedures appear in Section 6.2.
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.1.2 and 10.1.6.

a - Calculated soil to groundwater SSL value (See Table 6.x)
b - Based on surrogate compound, see table 5.6

¢ - Carcinogen

NA - Not available/Not applicable
ND - Not detected

RBC - Risk-based concentration

SSL - Soil screening level

MG/KG - Milligrams per kilogram
NG/KG - Nanograms per kilogram
UG/KG - Micrograms per kilogram
PG/L - Picograms per liter

UG/L - Micrograms per liter




Table 10.1.10

Inorganic Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to Soil to Groundwater SSLs, Tap Water RBCs, Soil to Air SSLs, and Background Reference Values
Charleston Naval Complex, Zone K, Naval Annex: SWMU 161

Charleston, South Carolina

Maximum Concentration Screening Concentration Ground- Fugitive
Soil to Soil Soil to GwW Water Particulate}
Surface Subsurface Shallow GW Background  Air  Tap Water Background| Soil Water{Leaching Migration Inhalation
Parameter Soil Soil GW SSL Reference SSL RBC Reference |Units Units|Potential Concern Concern
Inorganics
Aluminum 6630 5470 674| 560000 a 11200 NA 37000 471|MGKG uGL NO NO NO
|Arsenic ¢ 1.9 0.73 ND 15 3 750 0.045 NA([mexG ueL NO NO NO
16.8 7.5 17.5 820 25.6 690000 2600 31.2|MaKG ucL NO NO NO
0.07 0.03 ND 32 0.17 1300 73 NAlmGxG ueL NO NO NO
0.11 ND ND 38 0.13 1800 18 NA|MaxG ueL NO NO NO
5.6 4.7 ND 19b 8.76 270 110 NA{MGKG uGL NO NO NO
1.5 0.42 ND 990 a 0.62 NA 2200 NA|lmcxe ueL NO NO NO
1.5 0.88 1.7 5600 a 3.86 NA 1500 28|mMcxG uGL NO NO NO
19.5 10 2.1 400 d 39.6 400 15 1.9(mexG oL NO NO NO
58.4 25.6 6.9 480 a 26.4 NA 730 9.3|MakG L NO NO NO
0.15 ND ND 1 NA 10 11 NAlmarG ueL NO NO NO
3.6 27 ND 65 2.64 13000 730 NA|MGKG uGL NO NO NO
0.44 ND ND 2.6 0.84 NA 180 NA|MGkG ueL NO NO NO
0.25 ND 1.6 17 0.44 NA 180 NA|mexG ueL NO NO NO
8.4 7.6 ND 3000 15.8 NA 260 0.8{MakG UL NO NO NO
5 ND 26.8 6200 14.8 NA 11000 NA|MexG  veL NO NO NO

Notes:

Sources of screening concentrations appear in Table 5.7
Explanations of fate and transport screening procedures appear in Section 6.2.
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.1.3 and 10.1.7.

Background reference values for soil are shown for comparison purposes only.
Maximum groundwater concentrations are screened against the greater of tap water RBCs or corresponding background reference values to determine groundwater migra

a - Calculated soil to groundwater SSL value (See Table 6.4)

b - Assumes hexachrome
¢ - Carcinogen

d - USEPA de facto residential soil level

GW - Groundwater
NA - Not available/Not applicable

ND - Not detected

RBC - Risk-based concentration
SSL - Soil screening level
MG/KG - Milligrams per kilogram
UG/L - Micrograms per liter
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No SWMU 161 soil organics or inorganics exceeded their groundwater protection SSLs.

Therefore, this pathway is considered invalid at SWMU 161.

10.1.5.2 SWMU 161 Risk-based Groundwater Transport

Table 10.1.9 and 10.1.10 also compare maximum detected organic and inorganic concentrations
in shallow groundwater samples to risk-based concentrations for drinking water. To provide a
conservative screen, no attenuation or dilution of in groundwater is assumed before comparison

to the relevant standards.

No organics or inorganics in SWMU 161 groundwater exceeded risk-based drinking water

concentrations. As a result, this pathway is not considered valid at SWMU 161.

10.1.5.3 SWMU 161 Soil-to-Air Cross-Media Transport
Table 10.1.9 also compares VOCs detected in SWMU 161 surface soil samples to corresponding
soil-to-air volatilization screening levels. No VOC exceeded its soil-to-air volatilization screening

level. As a result, the soil-to-air migration pathway is not expected to be valid at SWMU 161.

10.1.5.4 SWMU 161 Fate and Transport Summary

No contaminant fate and transport concerns were identified at SWMU 161.

10.1.6 Human Health Risk Assessment for SWMU 161

10.1.6.1 Site Background and Investigative Approach

SWMU 161 is the location of a vehicle maintenance shop at the Naval Annex. Materials released
or disposed at the SWMU, which consists of a vehicle wash bay and an oil-water separator,

include, petroleum products, metals, and solvents.
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During the RFI, eight soil samples were collected from the upper and lower-intervals to identify
potential impacts from the activities listed above. Surface and subsurface soil samples were
analyzed for VOCs, SVOCs, metals, cyanide, pesticides, PCBs, and TPH. Surface soil data were
used to quantitatively assess soil pathways. One monitoring well was installed in the shallow
aquifer and sampled for the same parameters as soil. Data from the four quarterly sampling events
were used to quantitatively assess groundwater exposure pathways. Sections 10.1.1 and 10.1.3

summarize the sampling effort for SWMU 161 soil and groundwater.

10.1.6.2 COPC Identification

Soil

Based on the screening comparisons described in Section 7 of this RFI and presented in
Table 10.1.11, no COPCs were identified in surface soil samples collected at SWMU 161.
However, diesel range TPH was detected at a concentration exceeding 100 mg/kg in one surface
soil sample at SWMU 161 (161SB007). Arsenic was detected in surface soil samples at
concentrations exceeding its RBC, but lower than its background concentration. As a result,
arsenic was eliminated as a COPC based on comparison to its background concentration.
Wilcoxon rank sum test analysis did not result in the inclusion of any parameter that had been

screened out on the basis of background concentration.

Groundwater

Based on the screening comparisons described in Section 7 of this RFI and presented in
Table 10.1.12, no COPCs were identified in four quarters of groundwater samples collected at
SWMU 161. Wilcoxon rank sum test analysis did not result in thé inclusion of any parameter that

had been screened out on the basis of background concentration.
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Table 10.1.11

Chemicals Present in Site Samples
SWMU 161 - Surface Soll
Charleston Naval Complex, Zone K
Charleston, South Carolina

Freguency Range Average Range Screening Concentration Number
of of Detected of Residential Exceeding
Parameter Detection Detection Conc. SQL RBC Reference | Units | RBC Ref
TPH - Diesel Range Organics
Diesel 2 8] 118 314 1628 261 275 100 NA| MG/KG
Inorganics
Aluminum (Al) 8 8] 5130 6630 5963 NA NA 7800 11200| MG/KG
Arsenic (As) 8 8| 0.69 1.9 1.04] NA NA 0.43 3]|MG/KG| 8
Barium (Ba) 8 8 55 16.8 10 NA NA 550 25.6| MG/KG
Beryllium (Be) ] 8] 0.03 0.07 0.052] 0.01 0.01 16 0.17{ MG/KG
Cadmium (Cd) 1 8 011 0.11 0.11] 0.02 0.02 39 0.13| MG/KG
Calcium (Ca) 8 8| 2490 67400 16719] NA NA NA NA| MG/KG
Chromium (Cr) 8 8 35 5.6 455] NA NA 23 8.4] MG/KG
Cobalt (Co) 4 8| 047 1.5 0.59] 0.06 0.065 470 0.34| MG/KG 2
Copper (Cu) 7 8| 027 1.5 0.87] 0.085 0.085 310 3.86| MG/KG
Iron (Fe) 8 8] 2470 3250 2864] NA NA NA NA| MG/KG
Lead (Pb) 8 8 26 195 8.58] NA NA 400 39.6| MG/KG
Magnesium (Mg) 8 8 111 1220 381 NA NA NA NA| MG/KG
Manganese (Mn) 8 8 56 584 18.5| NA NA 1100 26.4| MG/KG 2
Mercury (Hg) 1 8| 015 0.5 0.15| 0.025 0.03 23 NA| MG/KG
Nickel (Ni) 8 8 13 36 219 NA NA 160 1.7| MG/KG 6
Potassium (K) 8 8] 1333 248 9421 NA NA NA NA] MG/KG
Selenium (Se) 1 8| 044 044 0.44| 0.19 0.205 39 0.84] MG/KG
Silver (Ag) 1 8 025 025 0.25] 0.09 0.1 39 0.44| MG/KG
Sodium (Na) 8 8/ 182 585 304 NA NA NA NA| MG/KG
Vanadium (V) 8 8 6.6 8.4 7.58] NA NA 55 15.8| MG/KG
Zinc (Zn) 1 8 5 5 5| 1.85 6.7 2300 14.8| MG/KG
Pesticides
4,4'-DDE 3 8 43 683 555 172 1.80 1900 NA{ UG/KG
4,4'-DDT 2 8| 108 13.5 12.2{ 172 1.80 1900 NA] UG/KG
Notes:

SQL - Sample quantitation limit
RBC - Risk-based concentration
UG/KG - micrograms per kilogram
MG/KG - milligrams per kilogram
NA - Not applicable or not available




Table 10.1.12

Chemicals Present in Site Samples
SWMU 161 - Shallow Groundwater
Charleston Naval Complex, Zone K

Charleston, South Carolina

Frequency Range Average Range Screening Concentration Number

of of Detected of Residential Exceeding

Parameter Detection Detection Conc. SQL RBC Reference |Units| RBC Ref

TCDD Equivalents
Dioxin Equiv. 1 2| 0.0069 0.0068 0.0069| 0.003 0.003 0.45 NA| PG/L
OCDD 1 2 6.9 6.9 6.9| 3.273 3.273 450 NA| PG/L
Inorganics
IAluminum (Al) 3 4} 3045 6735 506] 153 153 3700 NA| UG/L
Barium (Ba) 4 4] 13.75 17.5 154! NA NA 260 31.4{UG/L
Calcium (Ca) 4 4] 30800 50300 43863 NA NA NA NA| UG/L
Copper (Cu) 1 4 1.7 1.7 1.7} 0.89 43 150 NA| UG/L
Iron (Fe) 4 4| 38.45 285 140] NA NA NA NA| UG/L
Lead (Pb) 1 4 2.1 21 2.1] 0.89 1.9 15 NA| UG/L
Magnesium (Mg) 4 4 685 1730 1010 NA NA NA NA| UG/L
Manganese (Mn) 2 4 1.1 6.85 40 22 8.5 73 15.5| UG/L
Potassium (K) 3 4| 4475 9845 694 661 661 NA NA| UG/L
Silver (Ag) 1 4 155 1.55 1.6 1.7 3.2 18 NA| UG/L
Sodium (Na) 2 4| 2185 3380 2783| 2500 7500 NA NA| UG/L
Zinc (Zn) 1 4| 26.75 26.75 268 46 602 1100 NA| UG/L
Notes:

SQL - Sample quantitation limit

RBC - Risk-based concentration

UGIL - micrograms per liter

NA - Not applicable or not available
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10.1.6.3 Risk Uncertainty

Soil Screening

A conservative screening process was used to identify COPCs for SWMU 161. The potential for
eliminating CPSSs with the potential for a cumulative HI greater than 1 was addressed for
noncarcinogens through the use of RBCs that were reduced one order of magnitude, equating with
an HQ of 0.1. For carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use
Combining conservative RBCs with maxium detected concentrations minimizes the likelihood of
a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened and
eliminated from formal assessment, only arsenic was reported at concentrations exceeding its RBC
(0.43 mg/kg), but was below its background reference value (3 mg/kg). No other soil constituent

was reported at a concentration within 10% of its RBC.

Groundwater Screening

The same conservative screening process used for soil was also used for groundwater. Of the
CPSSs screened and eliminated from formal assessment, none was reported at a concentration
within 10% of its RBC.

Background-related Risk

Arsenic was detected in SWMU 161 surface soil at concentrations exceeding its RBC. This
element was eliminated from consideration in the risk assessment, however, based on comparison
to its background concentration. It is not unusual for naturally occurring or background
concentrations of some elements to exceed risk-based concentrations. It is the risk assessment’s
function to identify excess risk and/or hazard, or that which exceeds background levels. The
following discusses of the residential scenario risk/hazard associated with background arsenic

concentrations.
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The maximum arsenic surface soil concentration (1.9 mg/kg) for SWMU 161 equates with an
ILCR of 6E-06 for the site resident and 7E-07 for the site worker. Projected hazard quotients

were estimated to be 0.09 and 0.004 for the residential child and site worker, respectively.

10.1.6.4  Risk Summary
No COCs were identified in surface soil or four quarters of groundwater samples at SWMU 161,
indicating that there is no threat to human health at SWMU 161 via the surface soil or shallow

groundwater exposure pathways.

10.1.7 Corrective Measures Considerations

For SWMU 161, the upper-interval and lower-soil intervals and shallow groundwater were
investigated. In all, eight soil samples were collected to identify potential impact from activities
conducted at the site. One groundwater monitoring well was installed from which four quarters
of samples were collected. Based on the analytical results and the human health risk assessment,
no COCs were identified as requiring further evaluation through the CMS process for the upper-

soil interval or shallow groundwater.
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10.2 SWMU 162, Sludge Drying Field, Naval Annex

SWMU 162, a former sludge drying field at the Naval Annex, was used to dewater wastewater
treatment sludge from an Air Force-operated sewage treatment plant. No information is available
to characterize the Air Force waste stream. A soccer field has been constructed on the former
sludge drying field area, which is bounded by Fifth and Sixth Streets, Air Street and D Avenue.
Based on interviews with Navy and Air Force personnel, a liner may have been installed in the
unit prior to use. No records or other evidence confirming this possibility have been located.
Drawings reviewed at the CNC Public Works Department identified a sewage treatment plant
adjacent to the sludge drying field at Fifth Street and D Avenue. Figure 10.2.1 identifies the
location of the sludge drying field and the former sewage treatment facility, which was determined
from CNC Maps #25713-24, March 6, 1968, and #25713-21. All Naval Annex records were
throughly searchied and no additional information pertinent to SWMU 162 was identified.

Materials of concern identified in the final RFI work plan for SWMU 162 are paint residue, heavy
metals, and decomposition gases. Potential receptors are current and future site users involved

in invasive activities.

To fulfill CSI objectives, soil and groundwater were sampled in accordance with the final RFI
work plan and Section 3 of this report to confirm whether any contamination has resulted from

onsite activities at SWMU 162.

10.2.1 Soil Sampling and Analysis

Soil was sampled in two rounds at SWMU 162 from the locations shown on Figure 10.2.1 as
proposed in the final RFI work plan, that is five soil samples from the upper-interval (0 to 1 foot)
and 5 from the lower-interval (3 to 5 feet).
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The first round of sampling occurred during the field investigation for Zone K. Mercury was
detected in two of the upper-interval soil samples collected at the site during the first round. As
part of the Zone K second-round RFI sampling effort, four additional upper-interval soil samples
were collected at SWMU 162.

First-round samples were submitted for analysis at DQO Level III for VOCs, SVOCs, metals,
pesticides, PCBs, TPH, cyanide, nitrates, and sulfides. Two duplicates each were collected from
borings 162SB03's and 162SB05's upper and lower-intervals, and submitted for Appendix IX
analyses at DQO Level IV. Second-round samples were submitted for SVOC and metals analysis
at DQO Level III. Table 10.2.1 summarizes first and second-round sampling for SWMU 162.

Table 10.2.1
SWMU 162
First and Second-Round Soil Sampling Summary
Sampling Samples Sample
Round Samples Date Collected Analyses Comments
1 11/21/96 Upper - 5(5) Standard Suite Four additional samples were collected for
Lower - 5(5) site characterization.
Duplicates - 2 Appendix IX
2 2139 Upper-4(®)  SVOCsandmemls
Note:

O
Standard Suite
Appendix IX

Parentheses indicate number of samples proposed in the RFI Work Plan.
VOCs, SVOCs, metals, cyanides, pesticides, and PCBs at DQO Level III ,
Standard Suite plus hex-chrome, dioxins, herbicides, and OP pesticides at DQO Level IV.

10.2.2 Nature and Extent of Contamination in Soil

Organic compound analytical results for soil are summarized in Table 10.2.2. Inorganic émalytical
results are summarized in Table 10.2.3. Table 10.2.4 summarizes all analytes detected in soil at
SWMU 162. Concentrations are listed in bold type if they exceeded their respective screening
concentrations (the applicable residential soil RBC or SSL and, when available, the associated
background concentration). Appendix F is a complete analytical data report for all samples

collected in Zone K, including SWMU 162.
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Table 10.2.2
SWMU 162
Organics Detected In Soil

Sample Detection Detection RBC (upper) Number of Samples
Parameter Interval uen Mean SSL (lower Ex ing RBC or SSL

Semivolatile Organic Compounds (ug/kg)
14 samples collected, 9 upper-interval, 5 lower-interval, and 2 duplicate samples for Appendix IX analysis.

Benzo(a)anthracene Upper 3/9 170 - 480 348 870 0
Lower 0/5 ND ND 800 0

Benzo(b)fluoranthene Upper 3/9 250 - 710 467 870 0

Chrysene

| Indeno(1.2.3cd)pyrene

Benzo(g,h,i) perylene

Fluorénﬂ;ehe ,

Phenanthrene

6o oo oo oo BE oo

Pyrene

Pesticides (ug/kg)

30.9 - 450
4.79 - 8.67
279-600 o
4154003 L 1000
5.87-70.1 30.5 1,800°
247 247 5,000
22123 630 L8000
END = ND 5,000 o
6.96 - 14.3 10.6 40
ND ND 2.0
424 - 424 . 23000
ND _ND 340
2.56 - 16.8 8.35 70
ND ND 330

4,4'-DDE

44007

alpha-Chlordane

i _— 0 : :

Dieldrin

Endrin aldehyde

Heptachlor expoxide

co Sh o0 S 00 S8 oo
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Table 10.2.2
SWMU 162
Organics Detected In Soil
Sample Detection Detection RBC (upper) Number of Samples
Parameter Interval gueng g Mean SSL !gnwer! Excg‘ RBC or SSL

Total Petroleum Hydrocarbons (mg/kg)
10 samples collected, 5 upper-interval, § lower-interval, 2 duplicates for Appendix IX analysis.
TPH-DRO L

Dioxin (ng/kg)
2 Samples collected, 1 upper-interval duplicate, and 1 lower-interval duplicate.

Notes:
: = RBC for Endrin was used a surrogate for Endrin Aldehyde.
" = RBC for chlordane was used as a surrogate for alpha-Chlordane.
¢ Charleston Naval Complex project screening level
NA = Not applicable/not available/not analyzed
ND = Not detected/not determined
NL = Not listed

Table 10.2.3

SWMU 162

Inorganics Detected In Soil
Number of Samples
Exceeding: RBC &
Background (upper) or
Sample Detection Background RBC (upper) SSL &
Parameter Interval Frequency Detection Range Mean Concentration  SSL (lower)  Background (lower)
Inorganics (mg/kg)
14 samples collected; 9 upper-interval, 5 lower-interval, and 2 duplicates for Appendix IX analysis
Alumimm - Upper 9 ; L 0
Arsenic 0.61-3.4 1.56 1
0.45-2.50

Barium .

Beryllium Upper 5/9

Lower 1/5
Codmium . Upper = 29 o3 0
Calcium Upper 9/9 267 - 2,390 971 NA NA
Lower 5/5 34-133 89 NA NA
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Table 10.2.3
SWMU 162
Inorganics Detected In Soil
Number of Samples
Exceeding: RBC &
Background (upper) or
Sample Detection Background RBC (upper) SSL &
Parameter Interval Frequency Detection Range Concentration SSL (lower)  Background (lower)

Iron Upper 9/9 2,220 - 4,710

2,300 0
Lower 5/5 1,700 - 7,170 NL 2
Lead ‘ 0
Magnesium Upper 9/9 132 - 337 210 NA NL NA
Lower 5/5 102 - 282 222 NA NL NA
Manganese
Mercury 0.06 -58.2
0.12 0.13
Potassium 81.5 -203

66.2 -142.5

Notes:

a - RBC for arsenic as a carcinogen

b ~ RBC not available for lead. USEPA residential soil cleanup level used for comparison (OSWER Directive 9355.4-12)
NA - Not applicable/not available/not analyzed

NL - Not listed

ND - Not detected/not determined

*x - Number of nondetects prevented determination of background reference concentrations.

b - SSL value not based on target leachate concentration
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface

Parameter Location Conc. =0.1 Background Conc. AF =10 Background
Semivolatile Organic Compounds (ug/kg)

BEQs

16258003

Benzo(a)anthracene 162SB001 170 870 NA ND 800 NA
1625B002
162SB003

- : . 1625B003 ! o
Benzo(b)fluoranthene 162SB001 250 870 NA ND 2,300 NA

1625B002 710 ND
162SB003 -

1625B00!

1625B002 510 ND
1625B003 35 ND
 Indeno(1,2,3-cdpyrene

1625B002 200 160,000 NA ND 57,000,000 NA
162SB003 250 ND

Benzo(g,h,i)perylene
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background

Phenanthrene 162SB001
162SB002
162SB003

4,4-DDE 1625SB001 3% 1,900 NA 5.01 27,000 NA

1625B002 ND
162SB003 8.67
1625B004 ND

162SB005
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
alpha-Chlordane 162SB001 18.5 1,800 NA ND 5,000 NA
162SB002
162SB003
162SB004

1625B005

Dieldrin

16258003 9% NA ND
1625B00S 4.24 2,300 NA ND 340 NA

Heptachlor epoxide 162SB001 16.8 70 NA ND 330 NA

1625B003 2.555 ND
1625B005 5.68 ND

Dioxin Compounds (ng/kg)

1234678-HpCDD
1234678 HpCDF
1234789-HpCDF
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc. (THQ=0.1) Background Conc. (DAF=10) Background
123478-HxCDF 162SB003 8.13 NA NA
123678-HXCDD 162SB 435 ONA NA
123789-HxCDD 1.38
ocDD - 813
o ND
QOCDF 35
TPH-DRO (mg/kg)
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil

Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc. (THQ=0.1) _ Background Conc. AF=10 Background
Inorganics
—r
Arsenic (As) 162SB001 1.8 0.43 3 24 15 1.98
162SB002 1.4 045
162SB003 1.35 2.5
162SB004 1.5 0.98
162SB00S 1.4 0.965
162SB006 1.2 NT
162SB007 1.4
162SB008 0.61
162SB009
Barium (Ba) 62SBOX
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc., (THQ=0.1) Background Conc, AF=10 Background
Beryllium (Be) 162SB003 0.09 16 0.17 ND 32 0.12
162SB00S ND 0.12
162SB006 0.07 NT
162SB007
162SB008
162SB009
Cadmium (Cd) g e | 002

, 1625003 . . N . _ ;
Calcium (Ca) 162SB001 981 NL NA 67 NL NA
162SB002 1,050 34
162SB003 877 133
162SB004 533 83.1
162SB005 2,390 127
162SB006 1,920 NT
162SB007 304 NT
162SB008 267 NT

. 162SB00S
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface

Parameter Location Conc. (THQ=0.1) Background Conc, (DAF=10) Background

. Cobalt (Coy

: . 16258009 081 , : v .
Copper (Cu) 1625B001 6.9 310 3.86 ND 5,600 0.34

1625B002 k7 ND
1625B003 7.9 0.48
1625B004 1.8 0.75
1625B005 5.8 0.36
1625B006 7.5 NT
1625B007 29

1625B008 1.6
1625B009
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc, =0.1 Background Conc. AF=10 Background
Lead (Pb) 162SB001 12.9 400" 39.6 5.6 400* 6.43
162SB002 234 33
1625B003 12.4 4.2
162SB004 9.2 39
162SB005 16.5 32
162SB006 6.9 NT
162SB007 11.2 NT
162SB008 49 NT

5.1

1625B009

Manganese (Mn) 162SB001 7.3 160 26.4 8.3 480 5.93

1625SB002 9.3 4.8
1625B003 6.4 8.7
1625B004 5 22
162SB005 9.3 8.05
1625B006 15.2 NT
162SB007 6.1 NT
1625B008 7.4 NT

162SB009 59 NT
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface

Parameter Location Conc. (THO=0.1) Background Conc. (DAF=10) Background

Nickel (Ni) 162SB001

1625B002 1.2 0.72
1625B003 22 29
162SB004 1.9 44
162SB005 2 1.9
1625B006 3.6 NT
162SB007 3 NT
162SB008 2 NT

162SB009 1.9 NT
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Sofl
Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameter Location Conc. =0.1 Background Conc. AF =10 Background
Sodium (Na) 162SB006 49.7 NL NA NT NL NA
162SB007 NT
162SB008 NT

Vanadium (V) 162SB001 12.5 55 15.8 19.2 3,000 12.2

1628B002 6.2 7.5

162SB003 11.65 11.6
162SB004 10.6 5.1

162SB005 98 4.75
162SB006 9.4 NT
162SB007 11.9 NT
162SB008 7.6 NT
162SB009 6.7 NT
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Table 10.2.4
SWMU 162
Analytes Detected in Surface and Subsurface Soil

Soil-to-
Residential Groundwater
Surface RBC* Surface Subsurface SSL# Subsurface

Parameter
Zinc (Zn)

RBC not available for lead, USEPA residential soil cleanup level used for comparision (OSWER Directive 9355.4-12).
Residential RBCs (THQ=0.1) were used as a reference concentration for upper-interval samples. Generic soil-to groundwater SSLs (DAF= 10) from Soil Screening Guidance: Technical
Background Document (USEPA, 1996b) were used as a reference concentration for lower-interval samples.

*
o

Bold concentrations exceed the RBCs, SSL, and the zone background.
All background values for Zone K are based on twice the means of the grid sample concentrations.

DAF = Diluation attenuation factor

NA = Not applicable/not available/not analyzed
ND = Not detected/not determined

NT = Not taken

RBC = Risk-based concentration

SSL = Soil screening level

THQ = Target hazard quotient

pgkg = Micrograms per kilogram

mglkg = Milligrams per kilogram

ng’lkg = Nanograms per kilogram

Number of nondetects prevented determination of background concentration.
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Volatile Organic Compounds in Soil
No VOCs were detected in soil at SWMU 162.

Semivolatile Organic Compounds in Seil

During the first round of soil sampling, 10 SVOCs were detected in the upper-interval while none
were detected in the lower sample interval. All the SVOCs were detected in the three
upper-interval samples (162SB001, 002, and 003). Two of these sample locations (162SB001 and
002) are near the former sewage treatment facility. Sample location 162SB003 is in the sludge

disposal area.

Benzo(a)pyrene [B(a)P] was the only SVOC to exceed a screening concentration. B(a)P exceeded
its 87 ug/kg RBC in each of the three samples that contained positive detections.

The BEQs computed for each of the three samples exceeded B(a)P’s RBC: 162SB001, 190 ng/kg;
162SB002, 581 ng/kg, and 162SB003, 196 ng/kg. Seventy-five percent of each of the BEQs was
attributable to the B(a)P concentration in each sample. Figure 10.2.2 shows BEQ values

calculated for surface soil sample locations.

During the second round of soil sampling, four surface soil samples (162SB006, 007, 008, and
009) were collected around the 162SB001 and 002 sample locations. No SVOCs were detected

in these samples.

Pesticides/PCBs in Soil

Eight pesticides were detected in soil samples at SWMU 162, primarily in the upper-interval
sample. However, two pesticides, DDE and DDT, were also detected in lower-interval samples.
Each first-round sample, except for 162SB00202, contained at least one pesticide detection. All

pesticide detections were below their RBCs or SSL screening concentrations.
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Other Organic Compounds in Soil
TPH-DRO was detected in two of five first-round, upper-interval soil samples. Each TPH-DRO

concentration was below the CNC TPH 100 mg/kg screening concentration.

Dioxin was detected in the two duplicate soil samples. The TCDD TEQ for each sample was
below the CNC 4.3 ng/kg screening concentration.

No other organic compounds were detected in SWMU 162 soil samples.

Inorganics in Soil

Mercury and arsenic were the only two inorganics in SWMU 162 surface soil that exceeded their
screening concentrations. Arsenic exceeded both its RBC and background concentrations at
162SB00901. Mercury, which exceeded its RBC at 162SB00101 and 162SB00201, had no
background concentration at Zone K due to a lack of detections in the background data set.

Figures 10.2.3 and 10.2.4 show arsenic and mercury concentrations detected in surface soil.

The following exceeded their subsurface background concentrations in the lower-interval:
aluminum, arsenic, barium, chromium, cobalt, copper, manganese, mercury, nickel, and
vanadium. However, no lower-level detection exceeded its SSL, except for iron, which has no

reported SSL.

10.2.3 Groundwater Sampling and Analysis

The final RFI work plan proposed the installation of two shallow monitoring wells for
SWMU 162. One of the wells (NBCK162001) is near the former sewage treatment facility and
the other (NBCK162002) is near the sludge dewatering pits. Both well locations are shown on
Figure 10.2.1.
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After installation and development of the two wells, the first-round RFI samples were collected

and analyzed for VOCs, SVOCs, metals, pesticides, PCBs, and TPH at DQO Level III.

Second-round SWMU 162 groundwater samples were also analyzed for VOCs, SVOCs, metals,
pesticides, PCBs, and TPH at DQO Level IIl. Second-round samples were collected by the
CEERD in April 1997. Third and fourth-round samples were collected in July and October 1997,
respectively, and analyzed for VOCs, SVOCs, metals, pesticides, and PCBs at DQO Level III.
Table 10.2.5 summarizes groundwater sampling at SWMU 162.

Table 10.2.5
SWMU 162
Groundwater Sampling Summary

Sampling Roun: Sampling Date Wells Sampled Sample Analyses Comments

= jfj;::j'".:None e
2 4/171197 162GW00102 Standard Suite and TPH None
4/17/97 162GW00202
3 . o9 16GW00103  SmndardSwe . Nome
4 10/20/97 162GW00104 Standard Suite None
10/20/97 162GW00104
Note:
Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides and PCBs,

The shallow monitoring wells were installed at 15 feet bgs in the water table aquifer, as described

in Section 3.3 of this report.

10.2.4 Nature and Extent of Contamination in Groundwater

Table 10.2.6 summarizes groundwater inorganic analytical results for SWMU 162. Table 10.2.7
summarizes all analytes detected in shallow groundwater at SWMU 162. Appendix F is a
complete analytical data report for all samples collected in Zone K, including those collected at
SWMU 162.
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Table 10.2.6
SWMU 162
Inorganics Detected In Groundwater
Number of
Samples
Shallow Exceeding Lower
Sample Detection Detection Groundwater Tap-water of RBC or MCL
Parameter Round Frequency _Range Mean Background RBC/MCL Background
Inorganics (ug/L)

Barium First

Copper First
Second

212 9.5-21.3 154 31.2

260/2,000
7] 8.2 8.2
22 9.10-27.2 18.15
22 8.10-29.0 18.55

150/1,000

24.8-30.8 278 9.33

22

22 15.1-21.6 18.4
22 13.0-16.9 14.95
22 14.0-175
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Table 10.2.6
SWMU 162
Inorganics Detected In Groundwater
Number of
Samples
Shallow Exceeding Lower
Sample Detection Detection Groundwater Tap-water of RBC or MCL
Parameter Round Frequency Range Mean Background RBC/MCL Background

Inorganics (ug/L) .

(Two shallow groundwater samples were collected during each event.)

CSilver

Sodium 272 2,100 - 2,320 2,210 NA NL/NL
0/2 ND ND NA
3,950 - 4,100 NA
NA
0
0
NA 1,100/5,000 0
0
0
0
Notes
hd =  Number of nondetects prevented determination of background concentration.
NA = Not applicable/not available
ND = Not detected/not determined
NL = Not listed
ug/L =  Micrograms per liter
Table 10.2.7
SWMU 162
Analytes Detected in Shallow Groundwater
2™ k v Tap-water MCL/ Shallow
Parameter Location 1* Round Round Round Round RBC* SMCL Background
Inorganics (ug/L)
= Aluminnm:(Al) 5162001 . 360, SENDE 881 689 3,700" 50 471
: 162002 END e o ND ND “ND e
Barium (Ba) 162001 213 ND 27.2 29.0 260 2,000 31.2
162002 9.50 8.20 9.10 8.10
‘Calchum (Cay. 162001 5510 7000 6040 - 6040 NL NL NA
2162002 4810 - 5480 4,770 6,080 - ; i
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Table 10.2.7
SWMU 162
Analytes Detected in Shallow Groundwater
™ - ! Tap-water MCL/ Shallow
Parameter Location 1* Round Round Round Round RBC* SMcCL’ Bncglmd
Copper (Cu) ND ND ND ND 150 1,000 2.81

Manganese (Mn) 162001 30.8 21.6 16.9 17.5 73 50 9.33
162002 248 15.1 13.0 14.0

26.1 1,100 5,000 NA

ND ND
162002 ND ND 24.6 ND
Notes:
* =  Tap-water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 1998), and MCLs/SMCLs from Drinking

Water Regulations and Health Advisories (USEPA, 1996¢).
Bold concentrations exceed the RBC, and the zone background.
All background values for Zone K are based on twice the means of the grid sample concentrations.

ug/L =  Micrograms per liter
NA = Not applicable/not available/not analyzed
ND =  Not detected/not determined

** Number of nondetects prevented determination of background concentration.

Organics in Groundwater

No organic compounds were detected in SWMU 162 groundwater samples.

Inorganics in Groundwater
Several inorganics were detected in each of the four rounds of SWMU 162 groundwater samples.

Aluminum exceeded its respective SMCL and shallow background concentrations during rounds
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three and four, with detections ranging from 369 to 881 ug/L. Additionally, iron exceeded its
SMCL and background concentration during all four rounds and its RBC during rounds two
through four. Detected iron concentrations ranged from 599 to 1620 ug/L. Figures 10.2.5 and

10.2.6 show aluminum and iron concentrations detected in shallow groundwater, respectively.

10.2.5 Fate and Transport Assessment for SWMU 162

Environmental media sampled as part of the SWMU 162 RFI are surface soil, subsurface soil, and
shallow groundwater. Potential constituent migration pathways investigated for SWMU 162 are
soil to groundwater, groundwater-to-surface-water, and emission of volatiles from surface soil-to-

air.

10.2.5.1 SWMU 162 — Soil to Groundwater Cross-media Transport

Tables 10.2.8 and 10.2.9 compare maximum detected organic and inorganic constituent
concentrations in surface soil and subsurface soil samples to risk-based soil screening levels
considered protective of groundwater. To provide a conservative screen, generic soil screening
levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 10:1, with no

attenuation of constituents in soil (DAF=10).

Only one organic compound — dieldrin — exceeded its groundwater protection SSL in SWMU 162
soil. This compound was detected at only two of five surface soil locations (14.3 ug/kg at
162SB002 and 6.96 wug/kg at 162SB003). The compound was not detected in subsurface soil at

the same or any other locations, nor was it detected in groundwater at the Naval Annex.
Only one inorganic — mercury — exceeded its groundwater protection SSL in soil. Although

mercury was detected in seven of nine surface soil samples and two of five subsurface samples,

screening-level exceedances were limited to surface soil at two locations: 162SB001 (10.3 ug/kg)
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and 162SB002 (58.2 ug/kg). No exceedances were reported in lower-interval soil samples from
any locations. Mercury was not detected in groundwater samples collected at SWMU 162.

10.2.5.2 SWMU 162 — Groundwater-to-Surface-Water Cross-Media Transport

Tables 10.2.8 and 10.2.9 also compare maximum detected organic and inorganic concentrations
in shallow groundwater samples to risk-based concentrations for drinking water. To provide a
conservative screen, no attenuation or dilution of constituents in groundwater is assumed before

comparison to the relevant standards.

No organics or inorganics were detected in SWMU 162 groundwater at concentrations exceeding
risk-based drinking water concentrations. As aresult, the groundwater-to-surface-water migration

pathway is not expected to be significant at SWMU 162.

10.2.5.3 SWMU 162— Seil-to-Air Cross-media Transport
No VOCs were detected in surface soil samples at SWMU 162. However, mercury exceeded its
fugitive particulate inhalation screening value at two locations. As a result, the soil-to-air

migration pathway is considered valid at SWMU 162.

10.2.5.4 SWMU 162 — Fate and Transport Summary

Dieldrin and mercury exceeded their groundwater protection screening levels. However, they are
not recommended for further fate and transport assessment because the exceedances were few and
isolated in surface soil, absent in subsurface soil, and because neither chemical was present in

groundwater.

Mercury exceeded its soil-to-air SSL in surface soil, resulting in some concern for this pathway.
The pathway should be considered valid; however, its infrequent and spatially segregated

exceedances suggest that the pathway is not significant.

10.2.32

10

11

12

13

14

15

16

17

18

19

20

21

22



> @
\ g V\;o // A):Q“ ) / \&m )
\ » s Q&agﬁ‘-/ e \d‘
% S %
NAVAL ANNEX A / \
S K
\ \ 2530
N UMX\ PIT AND ™,
/%v\‘ ONTR\GQ PAR}E\
ev‘;% , - \\
/ @ ‘ \\ ‘‘‘‘‘
162002 e B \
DRAINAGE CULVERT o~ SHONDONONT s e \ N
o LR b :
= '
/ \\ !

wAffRGmMAﬁZLOCAﬂOpr
~ OF FORMER SLUDGE
(ORYING BED 2

I6200!GD
Aﬁ%ﬁﬂ”ﬂﬁﬁ

LEGEND:

-«——  -«—— DRAINAGE DITCH
— SANS—— SANITARY SEWER LINE
— STMS— STORM SEWER LINE

16200l@ MONITORING WELL W/ ID NUMBER

FEGNLES 7SS = ALUMINUM CONCENTRATION (RESULTS — pug/L
st RND/2nd RND/3rd RND/4th RND

% RCRA FACILITY
4INVESTIGATION REPORT
NOTE: 7 CHARLESTON NAVAL COMPLEX

471 g/L = ZONE K BACKGROUND CONCENTRATION FOR CHARLESTON, °C

ALUMINUM IN SHALLOW GROUNDWATER
FIGURE 10.2.5

0 S0 100 200 | ALUMINUM iN SHALLOW GROUNDWATER
SWMU 162

SCALE IN FEET

Date: 06/02/99 AIDWG Name: 2911C073

s ey A




DRAINAGE CULVERT B T2AO B0 5‘9‘9

’ \%1, § +.2509 \/%\;\5 S
\% /G} /\\
N S o
m\ /S +* e
: S ';{:‘\Q -~
“%r,,@ 5 & -
NAVAL ANNEX & A
4@ ES /“o // / )
\f:) R e - k B
\v@ A N
/Q—,V L ‘ i ‘ }\ "".’\y
L. ~—PUMP PIT AND R
/5»\@ LT CONTRBL PAt\FI\}EL\ i
i AN &
%Vy\e @ R ’ i = \\\ \\\ \
162002 \ R

LEGEND:

<«—— -«—— DRAINAGE DITCH

—— SANS—— SANITARY SEWER LINE
— STMS— STORM SEWER LINE

16200i@ MONITORING WELL W/ ID NUMBER N
BOE 7772 7F72 762 = IRON CONCENTRATION (RESULTS — ug/L)
st RND/2nd RND/3rd RND/4th RND ZONE K (NAVAL ANNEX)
A%? = NOT DETECTED ) RCRA FACILITY
4 INVESTIGATION REPORT
NOTE: 4/ CHARLESTON NAVAL COMPLEX
235 ug/L = ZONE K BACKGROUND CONCENTRATION FOR CHARLSTON, 5S¢
IRON ' IN' SHALLOW GROUNDWATER FIGURE 10.2.6
0 50 100 200 IRON IN SHALLOW GROUNDWATER
SWMU 162
SCALE IN FEET
Date: 05/24/99 | DWG Name: 2911C074




Table 10.2.8

Organic Compounds Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater
Comparison to Soil-to-Groundwater SSLs, Tap-Water RBCs, and Soil-to-Air SSLs

Charleston Naval Complex, Zone K, Naval Annex: SWMU 162

Charleston, South Carolina

Maximum Concentration Screening Concentration Ground-
Soil-to- Soil-to- Water  Volatil-
Surface Subsurfac  Shallow GW Tap-water  Air Soil Water|Leaching Migration ization
Parameter Soil Soil GW SSL RBC SSL | Units Units | Potential Concern Potential
Semivolatile Organic Compounds
Benzo(g,h,i)perylene 250 ND ND| 57E+07 a 730 NA|uvaxe uaL NO NO NO
Benzo(a)pyrene equivalents (BEQs) ¢ 581 ND ND NA 0.0092 NA|uexc wvaL NO NO NO
Benzo(a)anthracene ¢ 480 ND ND 800 0.092 NA|uvexc ueL NO NO NO
Benzo(a)pyrene c 440 ND ND 4000 0.0092 NA|uexG ueL NO NO NO
Benzo(b)fluoranthene c 710 ND ND 2300 a 0.092 NAluGxG uGL NO NO NO
Benzo(k)fluoranthene ¢ 420 ND ND 25000 0.92 NA}uaxe ueL NO NO NO
Chrysene ¢ 510 ND ND 80000 9.2 NA|vexe uGL NO NO NO
Indeno(1,2,3-cd)pyrene ¢ 250 ND ND 7000 0.092 NA|uexG uGL NO NO NO
Fluoranthene 740 ND ND| 2100000 1500 NA|uekG uUGL NO NO NO
Phenanthrene 164 ND ND| 660000 a 1100 NA|uekG uGL NO NO NO
Pyrene 610 ND ND| 2100000 1100 NA{ugkG ueL NO NO NO
Pesticides/PCB Compounds
alpha-Chlordane ¢ 70.1 247 ND 5000 b 0.19 20000| vaxe ucL NO NO NO
gamma-Chiordane ¢ 123 ND ND 5000 b 0.19 20000| vaxe uoL NO NO NO
4,4'-DDD ¢ 147 ND ND 8000 0.28 NA|uakG uGL NO NO NO
4.4-DDE ¢ 450 8.67 ND 27000 0.2 NA|vaxG ueL NO NO NO
4,4-DDT ¢ 600 103 ND 16000 02 10E+09|ucxc uor NO NO NO
[Dieldrin ¢ 14.3 ‘ND ND 2 0.0042 1000| vaxG uGL YES NO NO
Endrin aldehyde 424 ND ND 340 a 11 NA|vexc uveL NO NO NO
Heptachlor epoxide ¢ 16.8 ND ND 330 0.0012 5000} vaxG uGL NO NO NO
Dioxin Compounds
2378-TCDD Equivalents (TEQs) ¢ 3.74 0.027 NA 1600 a 045 NA|~Nexe ren NO NO NO
123478-HxCDD ¢ 2.11 ND NA 4100 a 45 NA|NGKG  PGL NO NO NO
123678-HxCDD ¢ 4.55 ND NA 4100 a 45 NA| NGKG PGL NO NO NO
123789-HxCDD ¢ 1.38 ND NA 4100 a 45 NA| NGKG  PGL NO NO NO
1234678-HpCDD c 104 ND NA| 110000 a 45 NA|NexG PoL NO NO NO
OCDD ¢ 813 26.6 NA| 1100000 a 450 NA|NGKG  PGL NO NO NO
123478-HxCDF ¢ 8.13 ND NA| 220000 a 45 NA|NGKG PGL NO NO NO
1234678-HpCDF ¢ 216 ND NA 54000 a 45 NA| NGKG PG NO NO NO
1234789-HpCDF ¢ 222 ND NA 54000 a 45 NA|NGKG  PoL NO NO NO
OCDF ¢ 35 ND NA| 540000 a 450 NA|NGKG  PaL NO NO NO
TPH - Diesel Range Organics
Diesel 22400 ND ND NA NA NA|uaKkG uGr NO NO NO

Notes:

Sources of screening concentrations appear in Table 5.6
Explanations of fate and transport screening procedures appear in Section 6.2.
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Table 10.2.2.

a - Calculated soil-to-groundwater SSL value (See Table 6.4)
b - Based on surrogate compound; see table 5.6

¢ - Carcinogen

NA - Not available/not applicable
ND - Not detected

RBC - Risk-based concentration

SSL - Soil screening level

MG/KG - Milligrams per kilogram
NG/KG - Nanograms per kilogram
UG/KG - Micrograms per kilogram
PG/L - Picograms per liter

UG/L - Micrograms per liter




Table 10.2.9

Inorganic Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater

Comparison to Soil-to-Groundwater SSLs, Tap-Water RBCs, Soil-to-Air SSLs, and Background Reference Values
Charleston Naval Complex, Zone K, Naval Annex: SWMU 162

Charleston, South Carolina

Maximum Concentration Screening Concentration Ground- Fugitive
Soil-to- Soil Soil-to- GW Water Particulate

Surface Subsurface Shallow GW Background  Air  Tap-water Background| Soil WaterjLeaching Migration Inhalation

Parameter Soil Soil GW SSL Reference SSL RBC  Reference |Units Units|Potential Concern Concern

Inorganics

Aluminum 9450 15700 881| 560000 a 11200 NA 37000 471|mMGKG  UGL NO NO NO
34 25 ND 15 3 750 0.045 NA|MGkG ueL NO NO NO

19.6 93 29 820 256 690000 2600 31.2}mexe veL NO NO NO

0.09 0.12 ND 32 0.17 1300 73 NA|mexG ueL NO NO NO

0.34 ND ND 38 0.13 1800 18 NA|MGxG uGL NO NO NO

13.2 12 ND 19b 8.76 270 110 NA|McxG uGL NO NO NO

1.1 0.91 ND 990 a 0.62 NA 2200 NAlmMexe uoL NO NO NO

32 0.75 8.9 5600 a 3.86 NA 1500 2.8|mMaxG ueL NO NO NO

234 5.6 1.8 400 d 39.6 400 15 1.9|mMexc ueL NO NO NO

15.2 8.7 30.8 480 a 26.4 NA 730 9.3|MaxG uGL NO NO NO

58.2 0.13 ND 1 NA 10 [} NA|MexG veL YES NO YES

3.6 44 ND 65 2.64 13000 730 NA|mMexe usL NO NO NO

ND ND 12.1 17 0.44 NA 180 NA|MoxG uGL NO NO NO

11.5 ND ND 5500 a 19.4 NA 22000 102|mMGxG uGL NO NO NO

12.5 19.2 0.92 3000 15.8 NA 260 0.8|MaxG uGL NO NO NO

442 ND 26.1 6200 14.8 NA 11000 NA|MGxG ueL NO NO NO

Notes:
Sources of screening concentrations appear in Table 5.7
Explanations of fate and transport screening procedures appear in Section 6.2.
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.2.3 and 10.2.6.

Background reference values for soil are shown for comparison purposes only.
Maximum groundwater concentrations are screened against the greater of tap-water RBCs or corresponding background reference values to determine groundwater

migration concern.

a - Calculated soil to groundwater SSL value (See Table 6.2)

b - Assumes hexachrome
c - Carcinogen

d - USEPA de facto residential soil level

GW - Groundwater

NA - Not available/not applicable

ND - Not detected
RBC - Risk-based concentration
SSL - Soil screening level
MG/KG - Milligrams per kilogram
UG/L - Micrograms per liter
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No other contaminant fate and transport concerns were identified at SWMU 162.

10.2.6 Human Health Risk Assessment for SWMU 162

10.2.6.1 Site Background and Investigative Approach

This former sludge drying field at Naval Annex was used to dewater wastewater sludge from an
Air Force-operated sewage treatment plant. Materials of concern due to past site operations are

paint residues, heavy metals, and decomposition gases. A soccer field now occupies the site.

In all, five soil samples were collected from the upper and lower-intervals to identify potential
impacts resulting from the activities listed above. As part of the Zone K second-round RFI
sampling effort, four additional upper-interval soil samples were collected at SWMU 162. Surface
soil samples from all nine boring locations were used to quantitatively assess surface soil exposure
pathways. Two monitoring wells were installed in the shallow aquifer. Data from the four
quarterly sampling events were used to quantitatively assess groundwater exposure pathways.

Sections 10.2.1 and 10.2.3 summarize the sampling effort for SWMU 162 soil and groundwater.

10.2.6.2 COPC Identification

Soil

Based on the screening comparisons described in Section 7 and presented in Table 10.2.10, BEQs,
arsenic, and mercury were identified as COPCs in surface soil. Wilcoxon rank sum test analysis

resulted in the aluminum being a COPC on the basis of background concentration comparison.
Groundwater

Based on the same screening comparisons, described in Section 7 of this RFI and shown in

Table 10.2.11, no COPCs were identified in SWMU 166 shallow groundwater.
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Table 10.2.10

Chemicais Present in Site Samples
SWMU 162 - Surface Soll
Charieston Naval Compiex, Zone K
Charieston, South Carolina

Frequency Range Average iango Screening Concentration Number
of of Detacted of Residential Exceeding
Parameter Detection Detaction Conc. SQL RBC Reference Units | RBC Ref
TPH - Diesel Range Organics
Diesel 2 5| 202 224 21.3 275 289 NA NA| MG/KG
Carcinogenic PAHs
B(a)P Equiv. . 3 9 180 581 431 404 439 a7 NA| UG/KG 3
Benzo(a)anthracene 3 9 170 480 348 175 190 870 NA| UG/KG
Benzo(a)pyrene * 3 9 140 440 330 175 180 87 NA| UG/KG 3
Benzo(b)fiuoranthene 3 ] 250 710 467 175 100 870 NA| UG/KG
Benzo(k)fluoranthene 2 9 240 420 330 175 180 8700 NA] UGG
Chrysene 3 9 150 510 328 175 180 87000 NA| UG/KG
Indeno(1,2,3-cd)pyrene 3 9 76 250 172 175 190 870 NA| UG/KG
TCDD Equivalents
1234678-HpCDD 1 1 104 104 104 NA NA NA NA| NG/KG
1234678-HpCDF 1 11 218 216 216 NA NA NA NA| NG/KG
1234789-HpCDF 1 11 222 222 222 NA NA NA NA| NG/KG
123478-HxCDD 1 1 2.1 21 21 NA NA NA NA| NG/KG
123478-HxCDF 1 1 8.13 8.13 8.13 NA NA NA NA| NG/KG
123678-HxCDD 1 1 455 4.55 4.55 NA NA NA NA| NG/KG
123789-HxCDD 1 1 1.38 1.38 1.38 NA NA NA NA| NG/KG
Dioxin Equiv. 1 1] 3.7432 3.7432 3.74 NA NA 1000° NA| NG/KG
OCDD 1 1 813 813 813 NA NA NA NA| NGKG
lOCDF 1 1 35 35 35 NA NA NA NA| NG/KG
inorganics
JAluminum (Al) 9 9] 5180 9450 7634 NA NA 7800 11200) MG/KG 5
JArsenic (As) . 9 9 0.61 34 1.56 NA NA 0.43 3| MG/KG 9 1
Barium (Ba) 9 ] 8.3 196 120 NA NA 550 256] MG/KG
Beryllium (Be) 5 9] 0.07 008 0.084 0.03 0.055 16 0.17] MG/KG
Cadmium (Cd) 2 9 0.09 0.34 0.22 0.02 0.1 3.9 0.13] MG/KG 1
Calcium (Ca) 9 9| 267 2390 971 NA NA NA NA| MG/KG
IChromium (Cr) 9 9 5 13.2 8.89 NA NA 23 84| MG/KG 6
Cobalt (Co) 4 9 0.76 11 087 0.065 0.07 470 0.34f MG/KG 4
Copper (Cu) 9 9 1.2 32 7.51 NA NA 310 3.86] MG/KG 5
iron (Fe) 9 8l 2220 4710 3358 NA NA 2300 7060 MG/KG
Lead (Pb) 9 9 49 234 114 NA NA 400 39.6] MG/KG
Magnesium (Mg) 9 9 132 337 210 NA NA NA NA| MG/KG
Manganese (Mn) a 2 9 5 152 7.99 NA NA 1100 268.4] MG/KG
Mercury (Hg) . 7 9] 008 582 8.90| 0025 0025 23 NA| MG/KG | 2
Nickel (Ni) 9 9 1.2 36 2.24 NA NA 160 17| MG/KG 8
Potassium (K) 9 9 81.5 203 119 NA NA NA NA| MG/KG
Sodium (Na) 4 9| 148 497 27.9 715 248 NA NA| MG/KG
Tin (Sn) 2 2] 10.9 11.5 1.2 5.1 5685 4700 19.4] MG/KG
[Vanadium (V) g 9 62 125 9.59 NA NA 55 15.8] MG/KG
Zinc (Zn) 7 9 204 442 86.9 435 595 2300 14.8] MG/KG 7
Pesticides
4,4-DDD 5 5| 7.33 147 88.1 NA NA 2700 NA| UG/KG
4.4-DDE 5 5 30.8 450 273 NA NA 1900 NA| UG/KG
4,4'-DDT 5 5 279 600 351 NA NA 1800 NA! UG/KG
alpha-Chiordane 5 5| 687 704 31 NA NA 1800 NA| UG/KG
Dieldrin 2 5 6.96 143 106 1.815 36 40 NA| UG/KG
Endrin aldehyde 1 5 424 424 4.24 1.815 3.63 2300 NA| UG/KG
amma-Chlordane 5 5] 212 123 63.0 NA NA 1800 NA| UG/KG
Heptachlor epoxide 3 5| 2.555 16.8 8.35 0.935 1.87 70 NA| UG/KG
Semivolatile Organics
Benzo(g.h,i)perylene 2 9 200 250 225 175 190 160000 NA[ UG/KG
Fluoranthene 3 9 310 740 552 175 190 310000 NA| UG/KG
Phenanthrene 3 9 93 163.5 136 175 190 160000 NA| UG/KG
Pyrene 3 ) 210 810 473 175 190 230000 NA{ UG/KG
Notes:

* - Indicates chemical was identified as a COPC

a - The food RBC was used as a screening value for concentration of manganese reported in soil.
b - Reported soil concentrtions of dioxin (as TEQs) were compared to the project screening level.

SQL - Sample quantitation limit
RBC - Risk-based concentration
UG/KG - micrograms per kilogram
MG/KG - milligrams per kilogram
NA - Not applicable or not available




Table 10.2.11

Chemicals Present in Site Samples
SWMU 162 - Shallow Groundwater
Charleston Naval Complex, Zone K
Charleston, South Carolina

Frequency Range Average Range Screening Concentration | Number |
of of Detected of Tap-Water Exceeding
Parameter Detection Detection Concentration sSQL RBC Reference Units |RBC Ref
Inorganics
Aluminum (Al) 3 8 369 881 646 78 294 3700 NA| UGIL
Barium (Ba) 7 8 8.1 29 16.1 227 227 260 31.4] UG/L
Calcium (Ca) 8 8| 4770 7100 5729 NA NA NA NA| UGIL
Copper (Cu) 2 8 33 8.9 6.1 0.89 47 150 NAl UGL
Iron (Fe) 8 8 599 1620 975 NA NA 1100 2201 UGIL
Lead (Pb) 1 8 1.8 1.8 1.8 0.89 19 15 NA| UG/L
Magnesium (Mg) 8 8 569 1300 874 NA NA NA NA| UG/L
Manganese (Mn) a 8 8 13 308 19.2 NA NA 73 15.6] UGIL 5
Potassium (K) 8 8] 1010 1490 1249 NA NA NA NA| UGIL
Silver (Ag) 1 8 12.1 12.1 12.1 0.89 3.2 18 NA| UG/
Sodium (Na) 4 8| 2100 4100 3118 2360 3930 NA NA| UGL
anadium (V) 1 8] 092 092 0.92 0.56 0.78 26 NA| UG/
Zinc (Zn) 2 8l 246  26.1 254 71 55.9 1100 NA|  UGIL
Notes:

a - The nonfood RBC was used as a screening value for concentrations of manganese reported in groundwater
SQL - Sample quantitation limit
RBC - Risk-based concentration

UGI/L - micrograms per liter

NA - Not applicable or not available
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Wilcoxon rank sum test analysis did not result in any parameter being considered a COPC if it had

been previously screened out on the basis of background concentration.

10.2.6.3 Exposure Assessment

Exposure Setting

SWMU 162 is located between Fifth and Sixth Streets and D Avenue and Air Street. Because the
site has been converted into a soccer field; direct contact with soil is more likely at SWMU 162
than at most other sites at Charleston Naval Complex. All potable water, however, is provided
through the city’s water supply. Shallow groundwater is not currently used as potable or process
water, nor is it likely to be used for this purpose in the future.

Potentially Exposed Populations

Potentially exposed populations are current and future site workers. Additional potentially
exposed populations are hypothetical future site residents and recreational users. Future site
resident and worker exposure scenarios were addressed quantitatively in this risk assessment, as
was a recreational-use scenario. Current exposure to workers is discussed qualitatively in relation
to the future workers and future residents. The hypothetical future site worker scenario assumes
continuous exposure to surface soil conditions. Current site workers' exposure would be less than
that assumed for the hypothetical future site worker scenario because of their limited soil contact.
Therefore, future worker assessment is considered to conservatively represent current site users.
The future site resident scenario was built on the premise that existing buildings would be replaced

with dwellings.

Exposure Pathways 7
- Exposure pathways for the hypothetical future site residents are dermal contact and incidental
ingestion of surface soils. The exposure pathways for current site workers and recreational users

are the same as those for the future site worker with respect to soil. The groundwater pathways
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were excluded because no COPCs were identified. Uniform exposure was assumed for all sample
locations. Table 10.2.12 presents the justification for exposure pathways assessed in this HHRA.
Table 10.2.12

Exposure Pathways Summary - SWMU 162
Charleston Naval Complex - Zone K

Charleston, South Carolina
Potentially Exposed Pgthway Selected
Population Medium and Pathwa for Evaluation? Reason for Selection or Exclusion

Current Land Uses

Air, inhalation of chemicals No This exposure pathway was considered
entrained in fugitive dust insignificant compared to the other pathways

Shallow groundwater, inhalation of No Shallow groundwater is not currently used as a
volatilized shallow groundwater source of potable or process water at SWMU
i 162.

Yes COPCs were 1dennﬁed subsequent to nsk-based
and background screening comparisons.

Air, inhalation of chemlcals No This exposure pathway was considered
entrained in fugitive dust msngmﬁcant compared to the oﬂler pathways

Shallow groundwater, inhalation of No Volatile COPCs were not ldcnnﬁed subsequent

volatilized contaminants during to risk-based screening comparisons.
domestic use B
' Yes
Soil, dermal contact Yes COPCs were |dennﬁed subsequent to nsk based

and background screening comparisons.
= Hunnngltakmg of ‘game nnd/or Taising hvestock

vmgesuonofnssue unpwted by '

7 :media contamination .- : jCarolun, city. lumts :
Fruits and vegelables ingestion of No The potential for significant exposure via this
plant tissues grown in media pathway is low relative to that of other exposure

pathways assessed.
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Exposure Point Concentrations

Since fewer than 10 surface soil samples were collected, maximum detected concentrations were
used as EPCs, as discussed in Section 7 of this RFI.

Quantification of Exposure
Soil
CDIs for ingestion and dermal contact with soils are shown in Tables 10.2.13 and 10.2.14

respectively.

Groundwater
Because no COPCs were identified in four quarterly groundwater samples at SWMU 162, the
groundwater pathways were not addressed further in this HHRA.

10.2.6.4 Toxicity Assessment

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.2.15
presents toxicolbgical information specific to each COPC identified at SWMU 162. This
information was used in the quantification of risk/hazard associated with soil contaminants. Each
COPC’s toxicology is briefly profiled in the following paragraphs.

Aluminum is one of the most abundant metals in the earth’s crust (7% aluminum), and it is
ubiquitous in air and water, as well as soil. The metal is water-soluble, silvery, and ductile, which
suggests its usefulness in many processes. Ingesting aluminum can affect the absorption of other
elements within the gastrointestinal tract and can alter intestinal function. Aluminum can
potentially interfere with the absorption of essential nutrients and cholesterol. Another effect on
the gastrointestinal system is the inhibition of acetylcholine-induced contractions, which are part
of the neuromuscular system controlling bowel muscles. (The effect could explain why aluminum

containing antacids often produce constipation and indicates aluminum could affect the uptake of
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Table 10.2.13
Chronic Daily Intakes

Incidental Ingestion of Surface Soil

SWMU 162

Charleston Naval Complex - Zone K
Charleston, South Carolina
Fraction Exposure Future Future Future Current Current Current Current
Ingested from Point Resident adult Resident child Resident LWA| Worker adult Worker adult | Recreational Recreational
Contaminated Concentration H-CDI H-CDI C-CDI H-CDI C-CDI H-CDI C-CDI
Chemical Source * (mg/kg) | (mg/kg-day) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day)
Inorganic
Aluminum (Al) 1 9450 1.3E-02 1.2E-01 1.5E-02 4.6E-03 1.7E-03 6.0E-03 8.5E-04
Arsenic (As) 1 34 4.7E-06 4.3E-05 5.3E-06 1.7E-06 5.9E-07 2.2E-06 3.1E-07
Mercury (Hg) 1 58.2 8.0E-05 7.4E-04 9.1E-05 2.8E-05 1.0E-05 3.7E-05 5.3E-06
Semivolatile Organics
Benzo(a)pyrene equivalents 1 0.58 8.0E-07 7.4E-06 9.1E-07 2.8E-07 1.0E-07 3.7E-07 5.3E-08

NOTES:
LWA
CDl
H-CDI
C-CDI

*

Lifetime-weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B.
Chronic Daily Intake in mg/kg-day

CDI for hazard quotient
CDI for excess cancer risk

Reflects the estimated fraction of the site impacted by the corresponding COPC.




Table 10.2.14

Chronic Daily Intakes

Dermal Contact with Surface Soil
SWMU 162

Charleston Naval Complex - Zone K
Charleston, South Carolina

Exposure Dermal Future Future Future Current Current Current Current
Point Absorption | Resident adult Resident child Resident LWA| Worker adult Worker adult | Recreational Recreational
Concentration  Factor H-CDI H-CDI C-CDI H-CDI C-CDI H-CDI C-CDI
Chemical FI/FC* (mg/kg) (unitless) | (mg/kg-day) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) |(mg/kg-day) (mg/kg-day)
Inorganic
Aluminum (Al) 1 9450 0.001 5.3E-04 1.8E-03 3.3E-04 3.8E-04 1.4E-04 2.8E-04 3.9E-05
Arsenic (As) 1 34 0.001 1.9E-07 6.3E-07 1.2E-07 1.4E-07 4.9E-08 9.9E-08 1.4E-08
Mercury (Hg) 1 582 0.001 3.3E-06 1.1E-05 2.0E-06 2.3E-06 8.3E-07 1.7E-06 2.4E-07
Semivolatile Organics
Benzo(a)pyrene equivalents 1 0.58 0.01 3.3E-07 1.1E-06 2.0E-07 2.3E-07 8.3E-08 1.7E-07 2.4E-08
NOTES:
CDI Chronic Daily Intake in mg/kg-day
H-CDI CDI for hazard quotient
C-CDI CDI for excess cancer risk

* Reflects the estimated fraction of the site impacted by the corresponding COPC.
- The dermal absorption factor was applied to the exposure point concentration

to reflect the ability for transdermal migration of inorganic and organic chemicals.



Table 10.2.15
Toxicological Reference Information
for Chemicals of Potential Concern
SWMU 162
Charleston Naval Complex, Zone K
Charleston, South Carolina

NonCarcinogenic Toxicity Data Carcinogenic Toxicity Data
Oral Uncertainty Inhalation Uncertainty Oral Slope Inhalstion Weight
Reference Dose Confidence Factor Reference Dose Confidence Factor Factor Slope Factor of Tomer

Chemical (mg/kg-day) Level Critical Effect Orat (mg/kg-day) Level Critical Effect Inhalation (kg-day/mg) (kg-day/mg) Evidence Type
Aluminum 1 d NA NA NA NA NA NA NA NA NA NA NA
Arsenic 0.0003 a M hyperpigmentation 3 NA NA NA NA 1.5 15.1 A various
Benzo(a)pyrene Equivalents NA NA NA NA NA NA NA NA 73 6.1 B2 mutagen
Mercury 0.0003 a M hand tremor and memory disturbances 30 NA NA NA NA NA NA D NA

Notes:

a = Integrated Risk Information System (IRIS)

b = Withdrawn from IRIS/HEAST

d = EPA-National Center for Environmental Assessment Cincinnati (Provisional).

A = Known human carcincogen

B2 = Possible human carcinogen based on laboratory animal study data.

D = Carcinogenic potential not classifiable.
NA = Not applicable or not available
M = Medium confidence
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other chemicals.) Aluminum dust is moderately flammable and explosive in heat. Inhaling this
dust can cause fibrosis (aluminosis) (Klaasen, et al., 1986; Dreisbach et al., 1987). No data are
available on an applicable SF or the USEPA cancer group. The USEPA Region IV Office of
Health Assessment suggested using the provisional oral RfD of 1.0 mg/kg/day. The
aesthetic-based secondary MCL for drinking water is 50 to 200 .g/L.

Arsenic exposure via the ingestion route causes darkening and hardening of the skin in chronically
exposed humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and
cardiovascular effects (Klaassen, et al., 1986). USEPA set 0.3 ug/kg/day as the RfD for arsenic
based on a NOAEL of 0.8 n.g/kg-day in a human exposure study. Arsenic's effects on the nervous

and cardiovascular systems are primarily associated with acute exposure to higher levels.

Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhalation
of these materials can lead to increased lung cancer risk, and ingestion of these materials is
associated with increased skin cancer rates. Arsenic has been classified as a group A carcinogen
by USEPA, which set the 1.5 (mg/kg/day)” SF. As listed in IRIS the basis for the classification
is sufficient evidence from human data. An increased lung cancer mortality was observed in
multiple human populations exposed primarily through inhalation. Also, increased mortality from
multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence of
skin cancer were observed in populations consuming drinking water high in inorganic arsenic.
Human milk contains about 3 ng/L arsenic. As listed in IRIS the critical effect of this chemical
is hyperpigmentation, keratosis, and possible vascular complications. The uncertainty factor was

determined to be 3 and the modifying factor was determined to be 1.

Mercury occurs in three forms: elemental, organic, and inorganic. The major source of this

element is the degassing of the earth's crust. Organic mercury was not detected at SWMU 162.
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Target organs of inorganic mercury include the kidney, nervous system, fetus, and neonate. In
other words, this inorganic can be toxic to a fetus if the mother is exposed during pregnancy.
Mercury is toxic to all cells in the body — it binds to enzymes in the cells and disrupts their
function, usually causing the cell to become useless or die. Because this inorganic is concentrated
in the kidney prior to excretion, the kidney is a major target organ for mercury ingestion. The
primary target of mercury vapor is the brain. Some forms of mercury are drawn toward fats in
the body (such as the nervous system), where it is changed into its toxic form. This causes the
nervous disorder known as Minimata disease, overexposure to mercury through ingestion of
contaminated fish. The fish ingested inorganic mercury from an industrial discharge, and the
inorganic form was metabolized to organic mercury. USEPA set mercury's RfD to 0.0003 mg/kg-
day (inorganic form). Mercury is liquid at room temperature, and is poorly absorbed in this form
if ingested. Typical daily exposure is less than 1 n.g/l-day (Klaassen, et al., 1986) (Dreisbach, et
al., 1987).

Benzo(a)pyrene equivalents include the following list of polynuclear aromatic hydrocarbons:

TEF
Benzo(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Dibenz(a,h)anthracene 1.0
Benzo(k)fluoranthene 0.01
Benzo(a)pyrene 1.0
Indeno(1,2,3-cd)pyrene 0.1
Chrysene 0.001

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs
above have not been well established. They have no RfDs due to a lack of data. All PAHs listed
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above are classified by USEPA as B2 carcinogens, and their carcinogenicity is addressed relative
to that of benzo(a)pyrene, having an oral SF of 7.3 (mg/kg/day)”. Toxicity Equivalency Factors,
also set by USEPA, are multipliers that are applied to the detected concentrations, which are
subsequently used to calculate excess cancer risk. Most carcinogenic PAHs have been classified
as such due to animal studies using large doses of purified PAHs. There is some doubt as to the
validity of these listings, and the SFs listed in USEPA's RBC table are provisional. However,
these PAHs are carcinogens when the exposure involves a mixture of other carcinogenic
substances (e.g., coal tar, soot, cigarette smoke). As listed in IRIS, the basis for the
benzo(a)pyrene B2 classification is animal studies. @ Human data specifically linking
benzo(a)pyrene to a carcinogenic effect are lacking. There are, however, multiple animal studies

in many species demonstrating benzo(a)pyrene to be carcinogenic by numerous routes.

10.2.6.5 Risk Characterization

Surface Soil Pathways

Exposure to surface soil onsite was evaluated under residential, industrial (site worker), and
recreational scenarios. For these scenarios, the incidental ingestion and dermal contact exposure
pathways were evaluated. For noncarcinogenic contaminants evaluated for future site residents,
hazard was computed separately to address child and adult exposure. Tables 10.2.16 and 10.2.17
present the computed carcinogenic risks and/or HQs associated with the incidental ingestion of and

dermal contact with site surface soils, respectively.

Hypothetical Site Residents
The ingestion ILCR (based on the adult and child lifetime weighted average) for SWMU 162
surface soils is 1E-5. The dermal pathway ILCR is 4E-6. Benzo(a)pyrene equivalents and arsenic

were the sole contributors to ILCR projections for the ingestion and dermal pathways.
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Table 10.2.16

Hazard Quotients and Incremental Lifetime Cancer Risks
Incidental Surface Soil Ingestion

SWMU 162

Charleston Naval Complex - Zone K

Charleston, South Carolina

Oral RfD Oral SF Future Future Future Current Current Current Current
Used Used Resident Adult Resident Child Resident LWA| Worker Adult Worker Adult|{ Recreational Recreational
Chemical (mg/kg-day) (mg/kg-day)! | Hazard Quotient Hazard Quotient ILCR Hazard Quotient ILCR Hazard Quotient ILCR
Inorganic
Aluminum (Al) 1 NA 0.013 0.12 NA 0.0046 NA 0.0060 NA
Arsenic (As) 0.0003 1.5 0.016 0.14 8.0E-06 0.0055 8.9E-07 0.0072 4.6E-07
Mercury (Hg) 0.0003 NA 0.27 2.5 NA 0.095 NA 0.12 NA
Semivolatile Organics
Benzo(a)pyrene equivalent NA 73 NA NA 6.6E-06 NA 7.4E-07 NA 3.8E-07
[SUM Hazard Index/ILCR 03 3 1E-05 0.1 2E-06 0.14 8E-07 |
NOTES:
NA Not available
LWA Lifetime-weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A.
ILCR Incremental Lifetime Cancer Risk



Table 10.2.17

Hazard Quotients and Incremental Lifetime Cancer Risks
Dermal Contact With Surface Soil

SWMU 162

Charleston Naval Complex - Zone K

Charleston, South Carolina

Oral RfD Oral SF Future Future Future Current Current Current Current
Dermal® Used Used Resident Adult Resident Child Resident LWA| Worker Adult Worker Adult| Recreational Recreational
Chemical Adjustment (mg/kg-day) (mg/kg-day)! | Hazard Quotient Hazard Quotient ILCR Hazard Quotient ILCR Hazard Quotient ILCR
Inorganic
Aluminum (Al) 0.2 0.20 NA 0.0027 0.0088 NA 0.0019 NA 0.0014 NA
Arsenic (As) 0.2 0.00006 7.5 0.0032 0.011 9.0E-07 0.0023 3.7E-07 0.0017 1.1E-07
Mercury (Hg) 0.2 0.00006 NA 0.054 0.18 NA 0.039 NA 0.028 NA
Semivolatile Organics
Benzo(a)pyrene equivalents 0.5 NA 14.6 NA NA 3.0E-06 NA 1.2E-06 NA 3.5E-07
[SUM Hazard Index/ILCR 0.06 0.2 4E-06 0.04 2E-06 0.03 SE-07 |
NOTES:
NA Not available
LWA Lifetime-weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A.
ILCR Incremental Lifetime Cancer Risk

Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based

on oral absorption efficiency, which should not be applied to dermal exposure and dermal CDI).
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The ingestion HIs projected for the adult and child receptors are 0.3 and 3, respectively. The
dermal pathway HIs were 0.06 for the adult resident receptor and 0.2 for the child resident
receptor. Mercury was the primary contributor to HI projections at SWMU 162, while aluminum

and arsenic were secondary contributors.

Hypothetical Site Workers
Site worker ILCRs are 2E-6 for both the ingestion and dermal contact pathways. Benzo(a)pyrene

equivalents and arsenic were the sole contributors for each pathway.

Site worker HIs are 0.1 for the ingestion pathway and 0.04 for the dermal pathway. Mercury was
the primary contributor to site worker HI projections at SWMU 162 and aluminum and arsenic

were secondary contributors.

Current Recreational Users
The ingestion ILCR for SWMU 162 surface soil is 8E-7. The dermal pathway ILCR is SE-7.
Benzo(a)pyrene equivalents and arsenic were the only contributors to ILCR projections for the

ingestion and dermal pathways.

The ingestion HI projected for the recreational scenario is 0.1. The dermal pathway HI was 0.03.

Mercury, aluminum, and arsenic contributed to projected hazard indices.
Groundwater Pathways

Since no COPCs were identified in four quarterly groundwater samples, groundwater pathways

were not quantitatively assessed in this HHRA.
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COCs Identified

Identification of chemicals of concern was based on cumulative (all pathway) risk and hazard
projected for this site on a medium-specific basis. USEPA has established a generally acceptable
risk range of 1E-4 to 1E-6, and a hazard index threshold of 1.0 (unity). As recommended by
SCDHEC, a COC was considered to be any chemical contributing to a cumulative risk level of
at least 1E-6 and/or a cumulative hazard index exceeding 1.0, if its individual ILCR exceeds 1E-6
or its hazard quotient exceeds 0.1. For carcinogens, this approach is relatively conservative,
because a cumulative risk level of 1E4 (and individual ILCR of 1E-6) is recommended by USEPA
Region IV as the trigger for establishing COCs. The COC selection method presented was used
to more comprehensively evaluate chemicals contributing to carcinogenic risk or noncarcinogenic
hazard during remedial goal options development. Table 10.2.18 presents the COCs identified for
SWMU 162 surface soil.

Surface Soils

Future Site Residents

Benzo(a)pyrene equivalents and arsenic were identified as soil pathway COCs based on their
contribution to cumulative residential ILCR projections. Mercury, aluminum, and arsenic were
identified as soil pathway COCs based on their contribution to cumulative residential HI

projections.
Future Site Workers
Benzo(a)pyrene equivalents were identified as the only soil pathway COCs based on their

contribution to cumulative industrial ILCR projections.

Current Recreational Users

No COCs were identified for the recreational exposure pathway scenario.
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Table 10.2.18

Summary of Risk and Hazard-based COCs
SWMU 162

Charleston Naval Complex - Zone K
Charleston, South Carolina

Future Future Future
Exposure Resident Adult Resident Child Resident LW | Current Site Worker Current Recreational | Identification
Medium Pathway Hazard Quotient (HI) Hazard Quotient (HI) ILCR Hazard Quotient ILCR {Hazard Quotient ILCR of COCs
Surface Soil Incidental Inorganic
Ingestion Aluminum (Al) 0.013 0.12 ND 0.0046 ND 0006 ND|I
Arsenic (As) 0.016 0.14 8E-06 0.0055 9E-07 0.0072 5E-07|1 2
Mercury (Hg) 0.27 25 ND 0.095 ND 0.12 ND| 1
Semivolatile Organics
Benzo(a)pyrene equivalents ND ND 7E-06 ND 7E-07 NA 4E-07] 2
Dermal Inorganic
Aluminum (Al) 0.0027 0.0088 ND 00019 ND 00014 ND
Arsenic (As) 0.0032 0.011 9E-07 0.0023 4E-07 0.0017 1E-07
Mercury (Hg) 0.054 0.18 ND 0039 ND 0028 ND|1
Semivolatile Organics
Benzo(a)pyrene equivalents ND ND 3E-06 ND 1E-06 ND 4E-07| 2 4
[Surface Soil Pathway Sum 0.4 3 2E-05 0.1 3E-06 0.2 1E-06

Notes:

ND indicates not determined due to the lack of available risk information.

ILCR indicates incremental excess lifetime cancer risk
HI indicates hazard index
Identification of COCs

1- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard.
2- Chemical is a COC by virtue of projected future resident lifetime ILCR.
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard.

4- Chemical is a COC by virtue of projected site worker ILCR.

5- Chemical is a COC by virtue of projected recreational use noncarcinogenic hazard.

6- Chemical is a COC by virtue of projected recreational use ILCR.
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The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this
discussion of the extent of COC concentrations, residential soil RBCs were compared to each
reported COC concentration. Benzo(a)pyrene equivalents exceeded the residential RBC in three
of nine surface soil samples collected at SWMU 162 (162SB001, 162SB002, and 162SB003).
Aluminum exceeded its RBC (7800 mg/kg) in five surface soil samples, but not its background
reference value (11200 mg/kg). Arsenic exceeded its RBC (0.43 mg/kg) in all nine surface soil
samples. Consequently, arsenic only slightly exceeded its background reference value (3 mg/kg)
in one surface soil sample (162SB009) at a concentration of 3.4 mg/kg. Arsenic’s mean
concentration was less than its background reference value. Mercury exceeded its RBC
(2.3 mg/kg) in two of nine surface soil samples (162SB001 and 162SB002).

10.2.6.6 Risk Uncertainty

Characterization of Exposure Setting and Identification of Exposure Pathways

The potential for high bias is introduced through the exposure setting and pathway selection due
to the highly conservative assumptions (i.e., future residential use) recommended by USEPA
Region I'V when assessing potential future and current exposure. The exposure assumptions made

in the site worker scenario are highly protective and would tend to overestimate exposure.

Residential use of the site would not be expected, based on current site uses and the nature of
surrounding buildings. If this area were to be used as a residential site, surface soil conditions
would likely change - the soils could be covered with landscaping soil and/or a house.
Consequently, exposure to surface soil conditions as represented by samples collected would not
be likely under a true future residential scenario. These factors indicate that exposure pathways
assessed in this HHRA would generally overestimate the risk and hazard posed to current site

workers and future site residents.
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Groundwater is not currently used at SWMU 162 for potable or industrial purposes. A base-wide
system provides drinking and process water to buildings throughout Zone K. This system is slated
to remain in operation under the current base reuse plan. As a result, shallow groundwater would
not be expected to be used under future site use scenarios, and associated pathways are not

expected to be completed in the future.

Determination of Exposure Point Concentrations

The maximum detected soil constituent concentrations were used as the exposure point
concentrations for this site. Use of maximum detected concentrations represent conservative
assumptions when applied as the EPC, such that it is unlikely for the maximum detected

concentration to be representative of all soil constituents throughout the site.

Frequency of Detection and Spatial Distribution

Benzo(a)pyrene equivalent compounds exceeded risk-based concentrations in three of nine surface
soil samples, aluminum exceeded its RBC in five of nine surface soil samples, and arsenic
exceeded its RBC in only one of nine surface soil samples. Additionally, mercury exceeded its
RBC in two surface soil samples. A background reference value has not been established for

mercury at Zone K.

Quantification of Risk/Hazard

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is
great. In addition, many site-specific factors have affected the uncertainty of this assessment that
would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of

uncertainty are discussed below.
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Soil

A conservative screening process was used to identify COPCs for SWMU 162. The potential for
eliminating CPSSs with the potential for cumulative HI greater than 1 was addressed for
noncarcinogens through the use of RBCs that were reduced one order of magnitude. For
carcinogens, the RBCs are based on a conservative target risk of 1E-06. Combining conservative
RBCs with maximum detected concentrations minimizes the likelihood of a significant contribution
to risk/hazard based on eliminated CPSSs. Of the CPSSs screened and eliminated from formal
assessment, no soil constituent was reported at a concentration near its RBC (e.g., within 10%
of its RBC).

Groundwater
The same conservative screening process was also used for groundwater. Of the CPSSs screened
and eliminated from formal assessment, none was reported at a concentration close to its RBC

(e.g., within 10% of its RBC).

Groundwater is not currently used as a potable water source at SWMU 162, nor is it used at
Charleston Naval Complex or in the surrounding area. Municipal water is readily available. As
previously mentioned, it is highly unlikely that the site will be developed as a residential area, and
it is unlikely that a potable-use well would be installed onsite. If residences were constructed
onsite and an unfiltered well were installed, it is possible that the salinity and dissolved solids

would preclude this aquifer from being an acceptabie potable water source.

Background-related Risk

Soil

It is not unusual for naturally occurring or background concentrations of some elements to exceed
risk-based concentrations. It is the risk assessment’s function to identify excess risk and/or

hazard, or that which exceeds background levels.
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Groundwater
No constituents exceeded tap-water RBCs in four quarterly groundwater samples; therefore, no
constituents were eliminated from consideration in the risk assessment based on background

reference values for groundwater.

10.2.6.7 Risk Summary

The risk and hazard posed by contaminants at SWMU 162 were assessed for future site workers,
future site residents, and current recreational users under reasonable maximum exposure
assumptions. In surface soils, the incidental ingestion and dermal contact pathways were assessed
in this HHRA. Table 10.2.19 summarizes risk for each soil pathway/receptor group evaluated for
SWMU 162.

Soil — Residential Scenario

Residential soil pathway COCs identified for SWMU 162 are aluminum, arsenic, mercury and
benzo(a)pyrene equivalents. Figure 10.2.7 illustrates point risk estimates for SWMU 162 based
on surface soil exposure pathways under a future residential scenario. Table 10.2.20 summarizes
the risk and hazard contribution of each COPC at each sample location. This point risk map is
based on the unlikely assumption that a potential future site resident will be chronically exposed
to specific points. Exposure to surface soil conditions is more likely the result of uniform
exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points.
Risk maps help the reader visualize how chemicals driving risk estimates are spatially distributed

across the site.
Arsenic and benzo(a)pyrene equivalents contributed to risk estimates exceeding 1E-06 at all nine

surface soil sample locations. Risk estimates ranged from 2E-06 (162SB008) to 1E-05
(162SB002). The mean risk estimate is 6E-06.
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Table 10.2.19

Summary of Risk and Hazard

SWMU 162

Charleston Naval Complex - Zone K
Charleston, South Carolina

Exposure HI HI ILCR HI ILCR HI ILCR
Medium Pathway (Adult) (Child) (LWA) (Worker) (Worker) |(Recreational) (Recreational)
Surface Soil Incidental 03 3 1E-05 0.11 2E-06 0.14 8E-07
Ingestion
Dermal Contact 0.06 0.2 4E-06 0.04 2E-06 0.03 5E-07
Sum of Soil Pathways 04 29 2E-05 0.15 3E-06 0.17 1E-06

Notes:

ILCR Incremental lifetime cancer risk

HI Hazard index
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Tablel0.2.20

Point Estimates of Risk and Hazard - Surface Soil Pathways
Residential Scenario

SWMU 162

Charieston Naval Complex, Zone K

Charleston, South Carolina

Site Location Psrameter Concentration  Units  Hazard Index  %HI  Risk (E-06) %Risk

162 BO01  Aluminum (Al) 8590 MGKG 01178 17.56 NA
162 B0O1  Asenic (As) 18 MGKG 00823 1226 47016 59.94
162 B0O1  B(a)P Equiv. 18975 UGKG NA 31423 4006
162 B0O1  Merowy (Hg) 103 MGKG 04708  70.18 NA

Total 0.6709 7.8439
162 B002  Aluminum (Al) 5190 MGKG 00712 255 NA
162 BO02  Arsenic (As) 14 MGKG 00640 229 36568 2754
162 B002  B(a)P Equiv. 58091 UGKG NA 9.6201 7246
162 B002  Mercury (Hg) 582 MGKG 26602 95.16 NA

Total 2.7954 132769
162 BO03  Aluminum (Al) 8185 MG/KG 01122 6200 NA
162 B003  Arsenic (As) 135 MGKG 00617  34.09 35262 2893
162 B003  B(a)P Equiv. 523025 UGKG NA 86615 7107
162 B003  Mercury (Hg) 0.155 MGKG 00071 391 NA

Total 0.1810 12.1877
162 B0O4  Aluminum (Al) 6930 MGKG 00950  56.66 NA
162 B0O4  Arsenic (As) 15 MGKG 00686  40.88 39180 100.00
162 B004  B(a)P Equiv. ND UGKG NA NA
162 BOO4 M 009 MGKG 0.0041 245 NA

Total 0.1677 39180
162 B005  Aluminum (Al) 7940 MG/KG 0.1089  61.68 NA
162 BOOS  Arsenic (As) 14 MGKG 00640 3625 3.6568 10000
162 B005  B(a)P Equiv. ND UGKG NA NA
162 BO05  Mercury (Hg) 008 MGKG 00037 207 NA

Total 0.1765 3.6568
162 B006  Aluminum (Al) 8160 MG/KG 01119 60.47 NA
162 B006  Arsenic (As) 12 MGKG 00548  29.64 3.1344 10000
162 B006  B(a)P Equiv. ND UGKG NA NA
162 B006  Mercury (Hp) 04 MGKG 00183 9.8 NA

Total 0.1850 3.1344
162 B007  Aluminum (Al) 9450 MG/KG 0.1296  66.94 NA
162 BOO7  Arsenic (As) 14 MGXKG 00640  33.06 36568 100.00
162 BO07  B(a)P Equiv. ND UGKG NA NA
162 B007  Mercury (Hg) ND MGKG NA NA

Total 0.1936 3.6568
162 B0O0S  Aluminum (Al) 7350 MG/KG 0.1008  76.70 NA
162 B0OS  Arsenic (As) 061 MGKG 00279 2122 15933 100.00
162 B008  B(a)P Equiv. ND UGKG NA NA
162 B008  Mercury (Hg) 006 MGKG 00027 209 NA

Total 0.1314 15933
162 B009  Aluminum (Al) 6910 MGKG 00%8  37.88 NA
162 B009  Arsenic (As) 34 MGKG 0.1554  62.12 8.8808  100.00
162 B009  B(a)P Equiv. ND UGKG NA NA
162 BO09  Mercury (Hp) ND MGKG NA NA

Total 0.2502 8.8808
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Figure 10.2.8 illustrates point hazard estimates for SWMU 162 based on surface soil exposure
pathways under a future residential scenario. Aluminum, arsenic, and mercury contributed to
hazard estimates exceeding unity at only one surface soil sample location (162SB002). Hazard
estimates ranged from 0.13 (162SB008) to 3 (162SB002). The mean hazard estimate is 0.5.

Soil — Site Worker Scenario

Benzo(a)pyrene equivalents were the only site worker soil pathway COCs identified for
SWMU 162. However, benzo(a)pyrene equivalents are considered borderline COCs at
SWMU 162, because they do contribute to a cumulative industrial risk slightly above 1E-06
(1.2E-06), yet the maximum detected concentration of benzo(a)pyrene equivalents (581 ng/kg) is
not greater than the industrial RBC (780 ung/kg). The average detected concentration of
benzo(a)pyrene equivalents is 431 ng/kg, which yields an industrial site worker ILCR of 9E-07.
Hence, point estimates for risk and hazard in surface soil via the industrial site worker scenario were

not computed for SWMU 162.

Soil — Recreational Scenario

No COCs were identified for the recreational scenario.

10.2.6.8 Remedial Goal Options

Soil

RGO:s for carcinogens were based on the lifetime-weighted average site resident or site worker as
presented in Table 10.2.21 for surface soils. Hazard-based RGOs were based on the hypothetical

child resident or site worker, as noted in the table.
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Table 10.2.21

Remedial Goal Options for Soil
SWMU 162

Charleston Naval Complex - Zone K
Charleston, South Carolina

Residential-Based Remedial Goal Options

Hazard-Based Risk-Based

Slope Reference Remedial Goal Options® Remedial Goal Options® | Background

Factor Dose EPC 3 1 0.1f 1E-06 1E-05 1E-04|Concentration
Chemical (mg/kg-day)! (mg/kg-day) mg/kg mgkg mgkg mgkg| mgkg mgkg mgkg| mgke

Inorganic
Aluminum (Al) NA 1 9450 218781 72927 7292.7 NA NA NA 11200
Arsenic (As) 1.5 0.0003 34 66 22 2.2 0.38 38 38 9.44
Mercury (Hg) NA 0.0003 58.2 66 22 22 NA NA NA NA
Semivolatile Organic Compounds
Benzo(a)pyrene equivalents 73 NA 0.6 NA NA NA 0.06 0.6 6 NA
Worker-Based Remedial Goal Options
Hazard-Based Risk-Based

Slope Reference Remedial Goal Options* Remedial Goal Options* | Background

Factor Dose EPC 3 1 0.1 1E-06 1E-05 1E-04|Concentration
Chemical (mg/kg-day)! (mg/kg-day) mg/kg mgkg mgkg mgkg| mgkg mgkg mgkg| mgke

Inorganic

Aluminum (Al) NA 1 9450{ 4348936 1449645 144965 NA NA NA 11200
Arsenic (As) 1.5 0.0003 34 1305 435 43 27 27 271 9.44
Mercury (Hg) NA 0.0003 58.2 1305 435 43 NA NA NA NA
Semivolatile Organic Compounds
Benzo(a)pyrene equivalents 73 NA 0.6 NA NA NA 0.30 3.0 30 NA

NOTES:
EPC
NA

Exposure point concentration
Not applicable

Remedial goal options were based on the residential or site worker lifetime-weighted average for

carcinogens and the child resident or site worker for noncarcinogens.
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10.2.7  Corrective Measures Considerations

For SWMU 162, the upper and lower soil intervals and shallow groundwater were investigated.
In all, nine soil samples were collected from the upper and lower-intervals. The area is a grassy
field. Two groundwater monitoring wells were sampled at the site. Based on the analytical results
and the human health risk assessment, COCs requiring further evaluation through the CMS

process were identified for the upper soil interval. The site has been converted to a soccer field.

Benzo(a)pyrene equivalents, aluminum, arsenic, and mercury were identified as COCs in the upper
soil interval. BEQs exceeded the residential RBC in three of nine surface soil samples collected
(162SB001, 162SB002, and 1625B003). Aluminum exceeded its RBC (7800 mg/kg) in five
surface soil samples. Arsenic exceeded its RBC (0.43 mg/kg) in all nine surface soil samples.
Mercury exceeded its screening concentrations at two locations (162SB00101 and 162SB00201).
The soil pathway cumulative residential exposure risk is 2E-05 and the cumulative HI is 2.9
(resident child). Both are between USEPA'’s acceptable range of 1E-06 and 1E-04 for risk and
3 and 0.1 for HI.

Residential risk-based remedial goals for surface soil set for BEQs and arsenic were 0.06 mg/kg
and 0.38 mg/kg, respectively, based on a target risk of 1E-06. Residential hazard-based remedial
goal for surface soil set for aluminum and mercury was 7,293 mg/kg and 2.2 mg/kg respectively
based on a target hazard of 0.1 mg/kg. Potential corrective measures, in addition to no further

action for soil, and respective COCs are presented in Table 10.2.22.

No COPCs were identified in groundwater samples at SWMU 162.
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Table 10.2.22
Potential Corrective Measures for SWMU 162

Medium Comgunds Potential Corrective Measures
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10.3 SWMU 163, Concrete Pit Area, Naval Annex

SWMU 163 consists of a 10-foot x 10-foot x 2-foot uncovered concrete pit, approximately 100 feet
north of Building 2513 at Naval Annex (Figure 10.3.1). The pit was used as a less-than-90-day
accumulation area for hazardous waste generated at the facility. According to the June 1995
RFA, the unit's concrete base and walls are heavily cracked. The pit was apparently constructed
without a cover. No information regarding rainwater handling at this facility was available. No
drains or sumps were observed in the pit. Accumulated waste at SWMU 163 included spent
solvents and paint wastes containing heavy metals, including arsenic, barium, cadmium, lead,
mercury, silver, and chromium. Hazardous waste was accumulated in the unit from the mid-1980s
until the spring of 1994, when MOMAG 11 was reclassified as a small quantity hazardous waste
generator and a new less-than-180-day accumulation area (SWMU 167) was placed in service.
Naval Annex records were thoroughly searched and no additional information pertinent to SWMU
163 was identified. In particular, no information was found concerning when the unit was

constructed or any uses of the unit prior to the mid-1980s.

Materials of concern identified in the final RFI work plan for SWMU 163 include solvents, paint
wastes, and heavy metals. Potential receptors are current and future site users involved in invasive

activities.

To fulfill CSI objectives, soil and groundwater were sampled in accordance with the final RFI
work plan and as described in Section 3 of this report to confirm whether any contamination

resulted from onsite activities at SWMU 163.

10.3.1 Soil Sampling and Analysis

Soil was sampled in two rounds at SWMU 163 from the locations shown on Figure 10.3.1. The
final RFI work plan proposed collection of five soil samples from the upper-interval (0 to 1 foot)
and five from the lower-interval (3 to 5 feet) for the SWMU 163 investigation area. These

samples were collected during round one in December 1996. Five additional upper- and lower-
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interval samples were collected during round two in January 1999 to further evaluate round one

organic detections.

First-round samples were submitted for analysis at DQO Level III for VOCs, SVOCs, metals,
pesticides, PCBs, and cyanide. One duplicate was collected from boring 163SB005's
upper-interval and submitted for Appendix IX analyses at DQO Level IV. Round two samples
were analyzed only for VOCs and SVOCs, which included one duplicate from boring 163SB008's
lower-interval, which was analyzed for the same parameters. Table 10.3.1 summarizes soil

sampling for SWMU 163.

Table 10.3.1
SWMU 163
Soil Sampling Summary
Sampling Round Sampling Date Samples Collected Sample Analyses Comments
1 12/2/96 Uppet = 5(3) Standard Suite None
st Lower = 5:(8)
Duplicate: = 1 Appendix IX
2 1/25/99 Upper - 5 (0) VOCs and SVOCs. None
Lower - 5 (0)
Duplicate - 1 VOCs and SVOCs

Notes:

Q)

Standard Suite
Appendix IX

Parentheses indicate number of samples proposed in RFI Work Plan.
VOCs, SVOCs, metals, cyanide, pesticides and PCBs.
Standard Suite plus hex-chrome, herbicides, OP pesticides, and dioxins at DQO Level IV.

[t

10.3.2  Nature and Extent of Contamination in Soil

Organic compound analytical results for soil are summarized in Table 10.3.2. Inorganic analytical
results are summarized in Table 10.3.3. Table 10.3.4 summarizes all analytes detected in soil at
SWMU 163. Analyte concentrations are listed in bold type if they exceed their respective
screening concentrations, the applicable residential soil RBC or SSL and, when available, the
associated background concentration. Appendix F is a complete analytical data report for all

samples collected in Zone K, including SWMU 163.
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Table 10.3.2
SWMU 163
Organics Detected in Soil

Number of Samples

Sample Detection RBC (upper) Exceeding
Parameter Interval Frequency Detection Range Mean SSL (lower) RBC or SSL
vOCs(ug/kg)
20 samples collected; 10 upper-interval, 10 lower-interval, 1 duplicate for Appendix IX analysis
Acetone Upper 1/10 2700 ' 2.700 780,000 0
: Lower 0/10 ND 8.000 0
Carbon disulfide Upper 1/10 1 1 780,000 0
Lower 0/10 ND 16,000 4}
Tetrachloroethene CUpper 4710 14 - 990 262 12,000 0
Lower 110 6 6 o 0
Trichloroethene Upper 3/10 5-22 11 58,000 0
Lower 0/10 ND NA 30 0
SVOCs (ug/kg)
20 samples collected; 10 upper-interval, 10 lower-interval, 1 duplicate for Appendix IX analysis
BEQs Upper 610 - 15:38958 133.83 87 2
‘ Lower 10 i 312:29 312.29 “4;000: Q
Benzo(a)anthracene Upper 3/10 39 - 280 159.67 870 0
Lower 1/10 300 - 300 300 8,000 0
Benzo(@pyrene  Upper 30 37180 . 100 87 1
= o Lower me 230 : 230: S 4000 0
Benzo(b)fluoranthene Upper 4/10 52-190 90.25 870 0
Lower 1/10 210 2,300 0
. Benzo(k)fluoranthene Upper 56180 8,700 oy
o L Lower i , 200: 25,000~ B
Chrysene Upper 5/10 43 - 400 148 87,000 0
Lower 1/10 290 290 80,000 0
© Dibenz(ajanthracene Upper - 1410 o0 180 g7 1
S o - Lower =019 . ND ~NA 806} 0
Indeno(1,2,3-cd)pyrene Upper 5/10 150 - 230 172 870 0
Lower 1/10 ] 290 290 7,000 0
ZLMemymaphdialvénev Upper  1/10 280 v 160,000 0
o . Lower : 0410 ‘ NA 18,000 L
Acenaphthene Upper 1/10 46 46 470,000 0
Lower 1/10 140 140 290,000 0
Acenaphthylene Upper 1/10 8 88 160,000 0
Lower 0/10 ND NA H47,000 0
Anthracene Upper 1/9 65 65 2,300,000 0
Lower 1/10 220 220 6,000,000 0
Benzo(eti;)petylene. - Upper 1/10 ' 78 78 160,000 0
' - ~ Lower Vg 110 ; {10 57,000,000 0
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Table 10.3.2
SWMU 163
Organics Detected in Soil

Number of Samples

Sample Detection RBC (upper) Exceeding
Parameter Interval Frequency Detection Range Mean SSL (lower) RBC or SSL
bis(2-Ethylhexyl)phthalate  Upper 3/10 41 - 440 179 46,000 0
(BEHP) Lower 0/10 ND NA 1,800,000 0
Butylbenzylphthalate Upper 1710 160 160 1,600,000 0
Lower 0/10 ND NA 930,000 0
Di-n-butylphthalate Upper 1/9 39 39 780,000 0
Lower 0/10 ND NA 2,300,000 0
Dibenzofuran Upper - 1/10 54 54 31,000 0
Lower 1/10 75 75 6,800 0
Fluoranthene Upper 5/10 53 - 600 226.4 310,000 0
Lower 1/10 740 740 2,100,000 0
Fluorene Upper 1710 42:2 42 42 310,000 0
Lower 1710 9898 98 280,000 0
N-Nitroso-di-n-propylamine Upper 0/10 ND NA 91 0
Lower 2/10 2.3-330 166.15 024 2
Naphthalene Upper 1/10 140 146 160:000 0
Lower 0410 ND NA 31,000 4]
Phenanthrene Upper 2/9 150 - 210 180 160,000 0
Lower 1/10 760 760 660,000 0
Phenol Upper 2/10 120 - 240 1800 47700,000 0
Lower 200 260300 280 50,000 0
Pyrene Upper 5/10 54 - 400 171 230,000 0
Lower 1/10 480 480 2,100,000 0
Pesticides (ug/kg)
10 samples collected; 5 upper-interval, 5 lower-interval, 1 duplicate for Appendix IX analysis
4,4'-DDD - Upper 25 659 -831 7 2,700 0
Lower 075 ND NA 8,000 0
4,4'-DDE Upper 3/5 5.1-533 21.8 1,900 0
Lower 0/5 ND NA 27,000 0
4,4'-DDT Upper = 35 912553 299 1,900 0o
Lower o5 ND _NA 16,000 0
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Table 10.3.2
SWMU 163
Organics Detected in Soil

Number of